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FOR QUALITY, PERFORMANCE & VALUE, 
AARON MUST BE YOUR FIRST ’SCOPE CHOICE 

(and for after sales service too!)

1BS601 - 20MHz/5mV with Built-in 
Component Tester

^Osín
<bEQE ex tax
JOJO $620.20 tax paid

• Check components on screen
• 19 range timebase • Triggers to 
over 30MHz • 17nS risetime

2BS810 - 100MHz/1mV with 4
Channels and 8 Traces
<tOOQE ex taxJ^^OO $2708.10 tax paid

• 2nS/div max sweep time
• Alternate time base with B ends 
A mode • Variable trigger hold-off
• Independent position controls
• Signal delay

3BS625 - 45MHz/1mV with Signal 
and Timebase Delay 
$1095 $i270.20 tax paid

• Single sweep • Trigger delay
• 7.7nS risetime • X, Y, Dual, 
Chop, Add, Subtract etc

4BS310S - 15MHz/2mV Battery 
Portable

<t7QE ex tax 
J< OO $922.20 tax paid

• Ideal for field service use
• 2 hour operation from built-in 
NiCads • Automatic re-charging
• Auto trigger free run • TV sync

5BS320 - 15MHz/2mV with Digital 
Storage and DMM
COOQE ex taxJ^^JO $2708.10 tax paid

• Built-in 31/2 digit multimeter
• Digital storage mode • Trigger 
delay • X-Y mode component 
tester • 3 channel operation for 3- 
phase measurements

6BS635 - 35MHz/1mV with 
Alternate and Delayed Timebase

Coyc ex tax
JOi J $1015.00 tax paid

• 21 range timebase • 100mS-1 uS 
trigger delay • Front panel trace 
rotate • Multi-mode display 
Optional carrying cases available 
for all 'scopes.

SOLD & SERVICED IN AUSTRALIA BY
ELMEASCO

NEW SOUTH WALES

15 Macdonald Street. 
MORTLAKE 
P.O. Box 30. CONCORD 
NSW 2137 
Tel: I02) 736 2888 
Telex: AA25887

VICTORIA

21-23 Anthony Drive.
MT. WAVERLEY
P.O. Box 107. MT. WAVERLEY
VIC 3149
Tel: (03) 233 4044
Telex: AA36206

QUEENSLAND

243 Milton Road
MILTON
P.O. Box 2360. BRISBANE
OLD 4001
Tel: (07) 369 8688
Telex: AA44062

Instruments Pty. Ltd.
SOUTH AUSTRALIA 
99 King William Street 
UNLEY
P.O Box 1240. ADELAIDE
SA 5001
Tel: (08) 271 1839
Telex: AA88160

WESTERN AUSTRALIA

P.O Box 95. GOSNELLS
WA6110
Tel: (09) 398 3362

/Coline Probes
A comprehensive range of probes 
and accessories is available. 
Modular types have pencil slim 
heads and detachable earth leads. 
They offer excellent pulse 
responses and very wide 
bandwidths. A comprehensive 
catalogue is available on request.
SP100 - 100MHz Probe

<tOQ ex tax 
$32.20 tax paid 

With x1, ref, x10 positions. 1.5m 
lead, BNC connector and selection 

\of tips in heavy duty pouch.
All prices are plus sales tax if applicable and subject to 
change without notice.

S3S====S===: 

Electnx 51 6718 . Protronics 212 3111 W A. Atkins Carlyle 321 0101 TAS. GHE Electronics "oO2)34 2233 I (003^' 6533 EleC,r°n'CS 278 7488 ’ Tr'° bonhcard
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On the cover
One of our staff 
members shows 
how easy it is for 
your car to be 
stolen. Protect your 
property by fitting 
our new Car Burglar 
Alarm (see p46). 
Inset shows the new 
Cat computer from 
Dick Smith Elect­
ronics (see p22).

Deluxe Car 
Burglar Alarm

Features .. ............
14 SYDNEY’S TRAFFIC LIGHT SYSTEM How it is controlled

131 COMING NEXT MONTH New projects on the way

132 50 & 25 YEARS AGO Radio ratings, hovercraft debut

133 CROSSWORD AND CARTOON Mental stimulation and light relief

Hifi, Video and Reviews-------------------------
30 TECHNOLOGY ON THE MOVE New developments in audio and video

36 HIFI REVIEW Shure V15 Type V cartridge

Stop your car from being 
stolen. This new car burglar 
alarm features delayed entry 
and exit, automatic reset, a 
separate horn speaker, and 
provision for an auxiliary bat­
tery. See page 46.

Projects and Circuits------------------------------
46 DELUXE CAR BURGLAR ALARM Keep thieves at bay

60 STRESS MONITOR Learn to relax with biofeedback

74 A VERSATILE LCR BRIDGE PT. 3 Calibration and use

80 OP AMPS EXPLAINED PT. 3 Noise and what can be done about it

90 PROGRAMMABLE LIGHT CONTROLLER For a variety of light patterns

72 CIRCUIT AND DESIGN IDEAS Fluid level detector, car navigation aid

Relax with the 
Stress Monitor Personal Computers--------------------------—

22 THE CAT COMPUTER Runs Apple II programs and more 

122 MICRONEWS Koala TouchTablet reviewed

Learn to relax with our Stress 
Monitor. It can be used for 
biofeedback experiments, or 
you can use it as a simple lie 
detector. Construction starts 
on page 60.

Columns
40 FORUM

Enough to turn a bloke into an audio 

agnostic!

66 THE SERVICEMAN
TV/VCR compatibility

116 RECORD REVIEWS
Classical, popular and special interest

Departments 
3 EDITORIAL
6 NEWS HIGHLIGHTS

104 NEW PRODUCTS
110 BOOKS AND LITERATURE
112 LETTERS TO THE EDITOR
128 INFORMATION CENTRE
134 MARKETPLACE
128 NOTES AND ERRATA

Programmable 
light controller
Plug this unique project into the 
output port of any 8-bit personal 
computer and you can 
automatically switch up to 14 
240VAC lighting channels in any 
pattern you desire. It's just the 
thing for in-home lighting control 
or for shop front and stage 
displays. Software for the 
MicroBee and TRS-80 computers is 
included with the article.
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Use this handy order form

+ 90c pack & post

•MAINS POWER 
CONTROL 
PROJECTS 1

•AUTOMOTIVE j
PROJECTS 1

HOT 
OFF THE 
PRESSES 
1 ONLY $4.50

Available from Electronics Australia, 57 Regent Street, Chippendale 
Sydney, PRICE $4.50 or by mail order: Post coupon to Electronics 
Australia, P.O. Box 163, Chippendale, 2008.
Please send me............ copies of Projects & Circuits No 3 at $5.40 each (includes 
post and packing)

NAME....................................................................................

ADDRESS ........................................................................

..................................................................POSTCODE.................................
□ I enclose Money Order/Cheque to the value of $....................................
□ Please charge my Bankcard $
Bankcard Number 496................................................

Expiry Date............................... Cardholder Signature................................
If you are using Bankcard, be sure to include your full address (not a PO Box)

20 „
TOP PROJECTS 

reprinted
FROM „„ 

electronics 
AUSTRALIA
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Electronics is not a soft option
From time to time we have young readers writing to us for advise on how to pursue a 

career in electronics. We regard this as symptomatic of the times. In the past such 
advice was rarely asked for. The interested person did not need it and there were 
plenty of job opportunities in the electronics industry.

Now the situation has changed quite markedly. There are relatively few job 
opportunities in the electronics industry, at least as far as large manufacturing 
companies are concerned, and competition for those jobs is intense. In that respect, 
electronics is little different from most fields of endeavour.

The trouble is that by the time most people have left school the die is cast. They have 
either studied and passed well in subjects that will give them an entrance to 
electronics courses or they haven't. If they haven't, they may be able to retrieve the 
situation by several years of study at night school but that is not an attractive 
proposition.

For today's students the earlier they set themselves on a path to an electronics career 
the better. In fact, the path really has to be set from the day that they enter secondary 
school. And the subjects they must take are not the easy options. They must take 
higher level mathematics and the science subjects, physics and chemistry.

That the student must do well in these subjects is mandatory. And doing well merely 
gives you a chance to do a tertiary course, whether it be at certificate or degree level. 
It is a sad thing that this must be so but it is well to acknowledge the fact while the 
student is still at school when something can be done about it.

So to students who wish to prepare themselves for a career in electronics, start now. 
Aim to do well in mathematics and science subjects and forget the easy options. In the 
long run they are the hardest options of all.

Science subjects can be made more relevant
At the same time as advising students to take the hard options we must admit that 

these subjects could be made a lot more relevant and interesting to students. 
Unfortunately, mathematics and science subjects are often presented by teachers who 
have little or no idea of how their subjects are applied to modern technology.

For example, how many students being taught calculus and the equations for a 
parabola are told that the equation y2 = 4ax is the basis of headlight reflectors and 
microwave dish antennas and this equation is the only profile that will bring parallel 
rays to a single-point focus. I certainly was not, and it was not until years afterwards 
that I realised the significance of that equation. How much easier it would have been if 
I had known that.

And again, how many students are taught about induction coils without ever learning 
that the biggest and most important application of this basic science is in car ignition 
systems. This points to a basic lack of background knowledge of the teachers.

There is still too much teaching of mathematics in the dry and abstract sense which 
makes it hard for students. Teachers who can relate their subjects to everyday objects 
are doing their students a great service. SimpSOn

Street, Chippendale and Masterprint Pty Ltd, Dubbo, NSW for Magazine Promotions, Regent St,

Copyright. All rights reserved.
Information is furnished in this magazine without responsibility for its ultimate use or for any failure of equipment to operate as expected, or for any 
damage, loss or injury which may be sustained. Patents may apply to devices or arrangements depicted in this magazine. Material intended for 
publication is submitted at the sender’s risk and while care will be taken, responsibility for any possible loss will not be accepted by Electronics 

Australia”.
Distribution- Distributed in NSW by Magazine Promotions, 57 Regent St, Chippendale, in Victoria by Magazine Promotions, 392 Little Collins Street, 
Melbourne- in South Australia by Magazine Promotions, 101-105 Waymouth St, Adelaide; in Western Australia by Magazine Promotions, 454 
Murray Street, Perth; in Queensland by Gordon and Gotch (A’asia) Ltd; in Tasmania by Ingle Distributors, 93 Macquarie St, Hobart; in New Zealand 

by Gordon and Gotch (NZ) Ltd, Adelaide Rd, Wellington.
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POST CATALOGUE
I IL I Like Noah s Ark some of our products didn't make our 1984 BK I m % | MW | catalogue. Most did (but we have too much stock). We have to

I "W clear s,ocks t0 make waY for brand new products! Grab the— ■ W bargains now while they last!!
CONDUCTIVE PLASTIC BAGS

Manufacturer’• distress stock - you Reap the 
Benefitfl

Jaycar has madea scoop purchase of heavyduty conductive 
plastic bags with inbuilt zipper closer.
Each bag measures a generous 280 high x 205 wide They 
will accommodate complete S-100 boards, RAM cards etc 
You can store your precious ICs in them safely. (The baa 
would hold hundreds of ICs).
Quantities strictly limited. First in first served 
Cat. ZB-9990

1-4 BAGS $2.00 
5-9 BAGS $1.50 

10 Up BAGS $1.00 
(each)

e

^Cr

SCOOP! 8" CEILING GRILLES
Will they ever be this cheap again?

Once again - a massive scoop purchase with a difference. 
We have purchased a very large quantity of 'reject grilles. They 
are rejects because they have small flaws in the mouldings Most 
people however cannot pick the flaws if allowed to examine the 
gnlle Imagine what the flaws look like s m v on the ceiling! 
Naturally we are offering a massive saving over normal units 
which we also sell Exactly the same units (sans flaws) have 
been sold throughout Australia in the 10's of 000's The perfect 
ones sell for around $2.95 - at least one company sells them for 
well over $3.00.
Cat AX-3560

ma us?
1-4 UNITS $1.50 
5-19 UNITS $1.25 
20-49 UNITS $1.15 
50 + UNITS 99«

PRICES INCLUDE TAX 
PA INSTALLERS - GO FOR IT

TAKES STANDARD 
8" SPEAKERS

28 P»N JC S?£o^

But think
Cat 4oM5OCB°ct savings".
PI-6507 brackets-check the „

EASY TO USE!
Apply solder to the tip of soldering iron 
and then press the temperature 
sensor as shown

ONLY 

$19.95 
Quantities strictly limited!

SOLDERING IRON
TEMPERATURE METER

ENGINEERS & OTHER PROFESSIONALS PLEASE NOTE' 
This compact, easy-to-read unit has a calibrated thermo­
couple to accurately measure the temperature of your 
soldering iron. Most adjustable temperature controlled irons 
don't have a readout so you don't know what the temperature is' 
Simply allow your iron to reach temperature and touch it toa 
point on the front of the meter. The movement is sensitive 
enough to be driven direct from the thermocouple junctions. 
No batteries are needed and the meters should last forever 
The scale is easy to read, calibrated in °C and also gives 
coloured bands to identify correct soldering temperature. 
It is a must for the professional who cannot afford bad solder 
joints or overheated boards (especially plated-thru PCB’s) 
Cat. QT-2100

NORMALLY $29.95
! SAVE $10.30

uniden
WORLDBAND RADIO

MODEL CR-2021
Very popular HF/FM receiver with digital readout and scanner 
facility. Cat. DR-6010

NORMALLY $299

MAY ONLY $269
SAVE $30

10” ELECTRIC GUITAR 
SPEAKER

Quality Pioneer brand - check the specs! Check the price" 
HURRY

6
Impedance ..................
Voice Coil dia.............
Power Rating..............
Resonant Frequency
Sensitivity....................
Response ....................
Total Flux....................
Flux Density ..............
Net Weight..................

LINE 
KIT
ONLY

$25 OFF
(this price)

MAY ONLY

............. 8 ohms 
...................... 1%"
.... 60W (RMS) 
................. 80Hz 
......... 98(dB/W) 
80Hz - 7,000Hz 
61,100 Maxwell 
... 8,300 Gauss 
... 1,540 grams

ONLY $29.95
MICROBEE KEYBOARD 

Full 60 key QWERTY Computer keyboard exactly the same 
type as has been used up to now with the famous MicroBee —  
Computer SPST keys. Complete with mounting plate, all key (bOO QE 
caps etc. Fully assembled - incredible value w ■
Cat. XA-5500

ONLY

[digital 
L DELAY

The Digital Delay Line is designed to produce a huge variety 
I of electronic effects. It works very well but the amazing thing 
is the low, low price! The effects depend on the time delay 
selected and some of those included are: Phasing, Flanging, 
Chorous, ADT (Automatic Double Tracking), Echo and Vibrato. 
The delay time can be varied from 0.32mS to 1.6 seconds! 
Because the signal is stored in digital form there is, unlike 
analog systems, no degeneration of the signal with time and 
unlimited repetition is provided by use of the freeze control. 
All the controls mount directly upon PCB's to eliminate 
wiring and to further simplify construction the main board is 
^plated thru' i.e. there are no wire links or link through pins. 
The whole expanded 1.6 seconds model all fits on the main 
board as does the 400mS basic model. The cabinet which is 
free standing but also suitable for 19" rack mounting, is fully 
finished to a very high standard. The panel is deep blue 
whilst the cover is sprayed with a durable black enamel. The 
kit is available for only $424 - compare that with inferior units 
that can cost over $2,000!!
Cat. KJ-6621

«

COMPLETE
A00MS VERSION

STOP PRESS!! NOW OPEN ALL DAY SATURDAY (CONCORD STORE ONLY)
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MICRO PROFESSOR SELLOUT 
We have discontinued the MPF-II Micro Professor Computer. 
At present we are holding substantial stocks of the MPF-II, 
Disc Drives, Software and other peripherals. If you are a 
MPF-II owner send a stamped addressed envelope for a list. 
Prices are up to 50% below our low normal prices on these 
products.

"JET PHONE" ADAPTOR - NEW
- IDEAL FOR AIR TRAVELLERS!!

How many times do you travel by air? If you are a regular 
traveller in economy, you will be undoubtedly familiar with 
the plastic ‘pneumatic’ type of stereo headphones. Well, we 
think that they are hopeless!!
They are uncomfortable (in our opinion) and unless you get a 
good fit. the sound quality is poor. Wouldn’t it be nice tope 
able to use your OWN high quality headphones in flight?

NOW YOU CAN’S!
The Jaycar AA-2040 JET PHONE ADAPTOR plugs into the 
two air sockets on the armrest. You then plug your headphones 
into the adaptor for comfortable Hi Fi sound!'

BRILLIANT AND INEXPENSIVE!!

ONLY $8.95

AV6500 VIDEO 
ENHANCER 
NORMALLY $89 

, MAY ONLY
$72.50
AC adaptor to suit 
Cat. M P-3010 $12.50

JEWELLER’S SCREWDRIVER 
SET BARGAIN!
A vinyl case containing 6 pieces of high quality plated 
Jewellers screwdrivers. AN ABSOLUTE MUST in every 
workshop. 25°/0 OFF

GRAB ONE IN MAY AT A BARGAIN PRICE!
NORMALLY $3.95 - THIS MONTH $2.95
SAVE 25% - Cat. TH-2005

VIDEO TO RF MODULATORS
Very scarce lately. Now back in

As used in many kit projects. ( i 
Will convert composite video to j i— 
TV (VHF channel 0 or 1). Enables I 
you to use your TV as a monitor.
Cat. LT-3900 ..
ONLY
$6.95

SIZE 1

SIZE 2

MICROBEE CARRY CASE
Ideal for mobile Bee users. Beautiful brown vinyl case with 
attractive MicroBee logo embossed on the front.

NORMALLY$1 2.50
$9.95 Cat. XA-5570

MAY ONLY

CLOSEOUT SALE - CONSOLE BOXES 
Hiqh quality ABS moulded boxes made in England. The 
caoinets come in two sizes and feature 'Tub' construction. 
An aluminium panel sits recessed in the top held in place by 
screws that seat in brass inserts inside the case. Each size is 
available in 4 colours, Orange, Grey, Blue and Black. Ideal for 
any application requiring a console box.

SIZE 1. 161(w)x96(d)x39(hf)x57(hr)mm
Cat. HB-6200 .............................................................. 0R*NGE
Cat. HB-6201 ...................................................................... GREY
Cat. HB-6202 ...................................................................... BLUE
Cat. HB-6203 .................................................................... BLACK

1-9 $6.95 ea 10 up $6.45 ea
SIZE 2. 215(w)x1 30(d)x47(hf)x73(hr)mm

Cat. HB-6210 .............................................................. ORANGE
Cat. HB-6211 ...................................................................... GREY
Cat. HB-6212 ........................................................................ BLUE
Cat. HB-6213.................................................................... BLACK

1-9 $12.95 ea 10up$11.95ea
THE ABOVE PRICES LESS
40% - MAY ONLY

¡ch |S

<"e fr»"1

I
>

TRANSFORMER
2 x15v @ 500mA

★ Primary 240\/

Ca’ NORMALLY $49.50 - MAY ONLY

$45.00__________________
240V CASSETTE HEAD 
DEMAGNETISER

We have made a massive scoop purchase of this popular 
item. Normally $8.50 each

MAY ONLY $5.95 - SAVE $2.55
Cat. AC-1600

2ND PURCHASE 
48 V “USELESS

RELAYS
We were staggered by the demand for 
the ANRITSU 48V relays advertised 
earlier this year. They were an incredible 
bargain at 30C in quantities of 10. Some 
customers were buying hundreds at a 
time! Naturally we ran out. We are now 
pleased to advise that we have purchased 
another (smaller) batch. Unfortunately 
they cost us considerably more, but we 
feel that they are still a bargain!
Cat. SY-4015

1-9 $1.25 each 
10 up 954 ea

QUALITY “AIRPAX” DC 
CIRCUIT BREAKER

Unbelievable bargain. Quality Airpax U.S made unit features large 
on/off rocker switch and snapin panel mount capability.

st^i to^ps ONLY $2-95 EACH
- Full load 8 amps @ 50V DC OR 10 PLUS $1.95 EACH
- Delay 59mo
- Measures: 35(d)x40(h)x18(w)mm body only
Cat SY-4080

SUBWOOFER CABINET
Quality vinyl look pre-cut cabinet. Complete with speaker 
gloth^already mounted.

NORMALLY $79
MAY ONLY $69

Jaycar Incorporating

ELECTRONIC AGENCIES
NUMBER 1 FOR KITS

POST AND PACKING CHARGES

SYDNEY SHOWROOMS

117 YORK STREET PHONE : (02)264 6688 and (02)267 1614

$5 - $9.99 ($1.50) 
$25 - $49.99 (S4.50) 
S100 $198 (S8.00)

$10 $24.99 (S3 20) 
$50 - S99.99 ($6.50) 
Over $199 (SIO)

CARLINGFORD TELEX: 72293

Cnr. CARLINGFORO & PENNANT HILLS ROAD - PHONE: <02)872 4444

CONCORD
115-117 PARRAMATTA ROAD PHONE: (02)7453077 

^HURSTVILLE 121 FOREST ROAD PHONE: (02)570 7000

"Free INSURANCE for Road & Registered Post over S200" 
All heavy or bulky items (over 20kg.) sent Comet Road Freight $12.00 anywhere 

in Australia.
SHOP HOURS CARLINGFORD. CONCORD & HURSTVILLE

Mon - Fri 9am - 5.30pm: Sat - 9am - 12pm: Thurs night 8.30pm (Not Concord) 
SHOP HOURS SYDNEY

Mon - Fri 8.30am - 5,30pm. Sat - 8 30api - 12pm Thurs night 8.30pm

MAIL ORDERS AND CORRESPONDENCE: P.O. Box 185. Concord. 2137

BANKCARD
Via Your Phone

Mail Order 
By

y
STOP PRESS!! NOW OPEN ALL DAY SATURDAY (CONCORD STORE ONLY) 5



NewsHighlights

Dr Hellestrand shows the defibrillator 
before implantation in patient Patrick 
Gilmour.

Implantable defibrillator 
increases the odds for 
heart patients

Each year, around 30,000 Australians 
die suddenly from heart failure, caused 
either by a coronary occlusion (a heart 
attack) or a disturbance of the electrical 
rhythm which controls the beating of the 
heart. One method of treating heart 
rhythm disturbances is the implantable 
defibrillator similar to that received by 
New Zealander Mr Patrick Gilmour.

Patrick Gilmour suffered from 
ischaemic heart disease and coronary 
artery disease in which the arteries 
feeding the heart had narrowed and 
blocked blood supply through the heart. 
Prior to the operation to install the 
defibrillator his heart stopped 13 times 
and was restarted but he remained pro­
ne to ventricular fibrillation, a condition 
characterised by rapid, irregular heart ac­
tion that leads to heart failure.

The implantable defibrillator was 
developed in the United States to restart 
the heart automatically. It consists of 
electrodes attached to a metal coil inside

New kit supplier
Yet another company has emerged 

to serve the growing kit electronics 
market. The appropriately named 
"Kitronics" company is a Melbourne­
based mail order house offering a 
range of projects to the kit 
constructor.

Managing Director Richard Stott 
says "We build a sample of every kit 
we carry, to ensure quality of com­
ponents and completeness of the 
sample. This ensures that any short­
comings in quality or constructional 
methods are eliminated before they 
reach the customer. Nothing is more 
infuriating than trying to construct a 
kit with inferior components so when 
we build our samples we are con­
stantly on the lookout for ways of 
improvement".

Kitronics kits are available from PO 
Box 126, Epping, Vic 3076 or by 
Bankcard phone order on 
(03) 439 3591 or (03) 435 0865 after 
hours.

the heart on a 15cm flexible lead and 
another lead attached to a flat teflon 
patch on the exterior wall of the heart. 
Both leads are linked to electronics con­
tained in an hermetically sealed titanium 
box sewn into the wall of the abdomen.

The device responds both to the heart 
rate and the profile of the electrocar­
diogram waveform detected by a pair of 
electrodes implanted in the heart. When 
an abnormal heart rhythm is detected a 
shock is sent through the heart within 15 
seconds to restore the normal heart 
action.

Electrical activity, however, is only one 
determinant of heart function. Mr 
Gilmour's heart eventually failed to res­
pond to the normal electrical rhythm 
produced by the heart itself. In the final 
event the electrical rhythm of his heart 
remained within normal bounds but the 
mechanical pumping action failed. His 
death underlined the importance of ear­
ly diagnosis and treatment of heart 
disease.

According to Dr Kevin Hellestrand, one 
of the participants in the two hour opera­
tion to implant the defibrillator, the 
device itself has proved its usefulness. Of 
those revived after sudden heart failure 
caused by ventricular fibrillation, some 
30 to 40% will die in the first year follow­
ing the event. In the United States the 
defibrillator has reduced this to under 
5%.

Austpac adapted 
for Videotex

Following development work involving 
Melbourne company Computer Power, 
Telecom Australia and Elders IXL, 
Austpac has now been adapted to 
simplify use by videotex terminals.

The development will benefit the 
fledgling videotex industry in Australia as 
it enables the immediate establishment 
of national videotex networks at 
reasonable cost prior to the introduction 
of Telecom's Viatel gateway towards the 
end of this year.

Users of videotex terminals with simple 
numeric keypads can now originate calls 
through Austpac and access videotex 
host computers as easily and simply as 
by the present methods using the dial-up 
voice network.

The new facility — "Austpac — Access 
to Videotex Systems" was developed by 
Telecom with assistance from Computer 
Power and involves changes to Austpac 
Profile 9, which is now the default for 
1200/75 bits per second access.

The changes were developed by 
Telecom using a Videotex terminal sup­
plied by Visionhire, and the facility was 
finally tested by Elders IXL, who have 150 
videotex terminals distributed 
throughout rural Australia. These ter­
minals access a DEC VAX system in 
Melbourne, running Aregon IVS-3 
videotex software, both supplied and 
managed by Computer Power.

The Elders IXL videotex system was the 
first and is currently the only videotex 
service in Australia using Austpac for ter-
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David Hogg of Computer Power ex­
plains the Austpac system to Peter 
Beischer of Elders IXL farm information 
services.

minal access.
The ability of Videotex users to access 

remote computers via Austpac is a 
breakthrough in the development of 
cost effective videotex systems in 
Australia. Until this development, Elders 
IXL rural users had been accessing the 
Melbourne host via a rotary group of 008 
INWATS lines, at a cost of $30 per ter­
minal per hour. Computer Power have 
calculated that the cost for a typical 
videotex session using Austpac is ap­
proximately $8 per terminal per hour, a 
saving of 73% of current national IN­
WATS charges where terminals are more 
than 50km distant from the host.

Volunteer radio station 
for visually handicapped

Radio station 3RPH Melbourne broad­
casts from 8pm to 10.30pm on week 
nights with rebroadcast material from 
10am to 12.30pm Tuesday to Saturday, 
specially for the blind and handicapped. 
The station is operated by two full time 
staff and around 150 volunteers who 
select material for reading over the air.

Subscription TV by 
satellite under 
consideration

Proposals for the provision of 
Radiated Subscription Television 
(RSTV) services are currently being 
studied by the Government, 
although no decision has been 
made on whether such services will 
be permitted.

Once the Aussat satellites are 
launched in the second half of 1985, 
most Australians will be able to 
receive ABC television. A 
subscription service transmitted via 
satellite, however, might be the 
only way in which viewers in 
remote areas can receive additional 
television services, according to the 
Department of Communications.

Under such a scheme subscribers 
to RSTV would pay a monthly fee 
and receive transmissions over the 
air through a special decoder 
attached to their television sets. The 
government has decided that the 
three large eastern TV networks will 
not be allowed to direct broadcast, 
hence the RSTV proposal.

"Two of the major issues for the

The program content covers news, 
feature and sports stories of special in­
terest to the handicapped, and 
organisers are hoping to expand the ser­
vice to operate from 7am to 10pm seven 
days a week. This would be possible by 
building the station volunteer staff to at 
least 75 people. Volunteers are sought 
to work just a few hours each week, 
preparing and reading items for 
broadcast.

3RPH can be heard on 1629kHz, just 
above the AM broadcast band.

Government to consider when it 
looks at the RSTV proposals will be 
whether RSTV could boost 
Australian film and television 
production and also have an impact 
on the development of Australian 
technology," Mr Duffy, the Minister 
for Communications, said recently.

If RSTV went ahead, the providers 
of the service would have to pay an 
establishment fee plus a levy of 50c 
a month per subscriber. The levy 
would be paid into a special fund to 
encourage production of Australian 
films and television programs. "The 
fund guidelines will specify types of 
production which should be 
encouraged, for example drama and 
children's programs," Mr Duffy said.

In February the Government 
issued guidelines for RSTV proposals 
which specify that a certain 
minimum percentage of peak 
viewing time will be filled by 
Australian productions. No 
advertising will be permitted on 
RSTV services, and general 
television program standards will 
not apply — classifications for RSTV 
programs will be those of the Film 
Censorship Board, which are 
significantly broader than those 
applying to television programming.

Big response to 
supplementary 
broadcasting licence 
scheme

All 36 commercial television stations 
located outside mainland metropolitan 
cities or in Tasmania have formally 
expressed interest in obtaining an 
extra, or supplementary, licence, the 
Minister for Communications, Mr 
Michael Duffy, has announced. In 
addition, 86 of the 1Q1 eligible radio 
stations have formally expressed an 
interest.

The Supplementary Licence Scheme 
officially began on 1 December 1983 to 
provide people living outside the 
mainland capital cities with a more 
diverse range of radio and television 
programs.

Under the scheme, existing 
commercial stations in country areas 
may apply for a licence to operate a 
second broadcasting service. However, 
the Government has stated that it 
would prefer the establishment of an 
extra independent service, and 
supplementary licences will not be 
issued to existing broadcasters if the 
Australian Broadcasting Tribunal finds 
that an independent service is 
commercially viable and in the public 

interest.
"This will ensure that wherever 

possible an extra independent 
commercial service is provided," Mr 
Duffy said. "The Government's aim is to 
increase diversity of choice in radio and 
television programming for people in 
regional areas, without promoting an 
over-concentration of media 
ownership in the area."

After applications have been 
accepted they will be directed to the 
Australian Broadcasting Tribunal which 
would if necessary schedule public 
hearings in the various areas. It is 
hoped that these will begin in the last 
quarter of this year.
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Jones criticises 
“avoidance syndrome”

Scientists suffer from an "avoidance 
syndrome", said Mr Barry Jones, the 
Minister for Science and Technology, in 
an address to new science graduates at 
Sydney University. He spoke at length on 
the lack of involvement of scientists in 
many important areas, including politics 
and industry and said that he was con­
cerned by the contrast between the "ex­
traordinary growth in power and per­
vasiveness of products in the physical 
sciences and the slow, even retarded, 
social response".

Scientists have generally not been par­
ticularly helpful in raising community 
debate and understanding about the 
relationship between science and socie­
ty, the Minister said, and have been "ex­
traordinarily silent" in the debate about 
the future. He was particularly critical of 
the tendency to concentrate on im­
mediate work without considering its 
long term implications.

Scientists also exhibit "avoidance syn­
drome" with commercial exploitation of 
scientific discovery, said the Minister. 
Australia has a poor record in transferr­
ing pure research into products and 
there is only a "slender bridge" between 
the research community and industrial 
managers

Mr Jones outlined five areas for action 
to overcome the problem, including an 
increase in the numbers of tertiary 
graduates in all fields, action to bridge 
the gap between research and manage­
ment sectors and the creation of 
stronger mechanisms for transferring 
new technologies to industry.

Red faces department
Due to a printer’s error, most of 

the prices on the Jaycar 
advertisement, on page 10 of our 
April 1984 issue, were omitted. 
We apologise to Jaycar and to 
readers who may have been 
inconvenienced.

UHF Tuner cancelled
Due to a number of technical 

problems we have been forced to 
cancel our promised UHF tuner 
project. We were not prepared to 
feature a project which would not 
at least equal the performance of 
UHF TV receivers and which would 
have required a difficult adjustment 
and assembly procedure. We 
apologise to readers who were 
looking forward to the project.

New electronics labs 
for Sydney Tech.

The Electronics Division of the 
School of Applied Electricity has mov­
ed to a new location at Sydney 
Technical College. At a cost of $2 
million, Building L has been refurbish­
ed to provide re-designed and re­
equipped laboratories and 
classrooms. The new facilities provide 
support for over 900 enrolled 
students per annum.

Training is provided at Trade and 
Post Trade levels with several special 
courses also being offered. There are 
no fees charged for any of these 
courses, which are available day and 
night.

Retraining for persons experienced 
in electronics is available in a wide 
variety of subjects. Retraining courses 

are offered requiring four hours atten­
dance per week for 18 weeks. Special 
courses are available in basic elec­
tronics, two way radio and electronic 
workshop practices, including printed 
circuit board techniques.

Various areas in electronics are pro­
vided for with courses in digital and 
microprocessor principles, electronic 
communications, television prin­
ciples, sound reproduction, and elec­
tronic control principles. As can be 
seen from the photo above, the 
courses lay particular emphasis on 
practical work with the latest elec­
tronic equipment.

Courses are also held in other cen­
tres in New South Wales. For further 
information contact: Sydney, Mr K. 
Harris (02) 217 3400. Ext 3346; 
Newcastle, Mr J. Horsnell 
(049) 61 7367; Wollongong, Mr A. 
Gosnell (042) 29 0499.
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BF180 I 10
BF184 80
BF198 .22
BF199 22
BF337 86
BF458 72
BF459 87
BF469 97
BF470 1 20
BFY90 1 20
BU126 2 90
BU208 3 50
BU326A 2 90
BUX80 4 60
MFE121 2 00
MFE131 2 00
MJ802 6 50
MJ 15003 5.20
MJ 15004 520
MJ2955 1 65
MJ4032 9.50
MJ4035 11 20
MJ4502 5 20
MJE340 80
MJE350 I 30
MJE700 70
MJE800 70
MJE2955 2.20
MJE3055 2.20

MPSA05
MPSA06

.22 

.22
2N6027 
2N6084

80 
22.00

ELECTRO 
METAL CAN

MPSA14 24 2N6121 .90 2500UF/80V 3 50
MPSA56 .21 2N6123 .90 4000UF/75V 6.50
MPF102 60 2N6125 90 5600UF/40V 4 50
MRF901 3.20 2N6126 .90 8000UF/75V 9.00
TIP31C
TIP32C
TIP41C

.60 

.75 
1.10

2N6129
2N6130
2SC1061

1.50
1.90

80
ELECTRO 
BIPOLAR •35 1

TIP42C 1.25 2SD350A 500 2 2UF/50V
TIP 120 84 2SJ49 6 50 4 7UF/50V .38 1
TIP122 90 2SK134 6.50 68UF/50V .39 1
TIP125 
TIP2955 
TIP3055

1.20
1.90
1.60

SCR & TRIACS
C103D 85
C106D 96

10UF/50V
22UF/50V
GREENCAPS

.40 

.46

2N301 4.50 C122D 1 80 001UF/100V .09
2N2219A .60 C122E 2 30 0015UF/100V .09
2N2222A 60 C230D 6 80 .0022UF/100V 09
2N2646 96 SC141D Ir 1 1 40 OO33UF/1OOV 09
2N2647 2 60 SC146D 1 95 OO39UF/1OOV 09
2N2904 73 SC151D 285 0047UF/100V .09
2N29O5A .73 ST4 60 0056UF/100V 09
2N2906 
2N2907A

.73 
.60 TANTALUM

.25
0068UF/100V 
.0082UF/100V

.09

.09
2N3O19 70 1UF/35V 01UF/100V 09
2N3O53 65 22UF/35V 

33UF/35V
.29 015UF/1OOV .12

2N3054 2 20 .29 022UF/100V 12
2N3O55 1 30 47UF/35V .29 033UF/100V .13
2N3440 1 20 1UF/35V .29 O39UF/1OOV .13
2N3441 2.60 1 5UF/35V .32 047UF/1OOV .15
2N3566 20 2.2UF/35V .34 O56UF/1OOV 16
2N3567 .20 3.3UF/35V 78 068UF/100V 18
2N3569 20 4.7UF/35V 60 082UF/1O0V 18
2N3640 .20 10UF/35V 80 1UF/100V 25
2N3641 20 ELECTRO PCB 15UF/100V 26
2N3642 20 1UF/50V 15 22UF/1OOV .33
2N3643 20 2 2UF/25V 15 27UF/100V 34
2N3644 .20 4.7UF/25V 15 33UF/100V 40
2N3646 .20 10UF/25V .15 .47ÜF/100V 72
2N3704 .25 33UF/25V .15 1UF/250V 1 14
2N3771 5.00 47UF/25V 15 2.2UF/250V 2.10
2N3773 5.50 100UF/25V 20 3.3UF/250V 340
2N3819 80 22OUF/25V .27 4 7UF/250V 2 80
2N3866 1.26 330UF/25V 40 68UF/25OV 440
2N3904 .24 470UF/25V 50 10UF/250V 5.90
2N39O6 .24 1000UF/16V .45 GREENCAPS2N4032 
2N4033 
2N4250 
2N4355

84
22
26

, 1000UF/25V 60
2200UF/25V 120
ELECTRO AXIAL

HIGH VOLTAGE
01UF/630V .27
022UF/630V .27

2N4356 .26 47UF/63V .20 033UF/630V .27
2N4360 80 1UF/63V .20 047UF/630V 30
2N4401 30 2.2UF/63V .20 1UF/630V 56
2N4402 .30 3 3UF/25V 20 22UF/63OV 78

30 47UF/25V 22 33UF/630V 98
2N4416 1 40 10UF/16V 24 47UF/630V 1.30
2N5088 20 10UF/25V 26 CERAMIC
2N5089 24 10UF/63V .28 1 PF 08
2N5179 1 60 22UF/25V .27 1 5PF 08
2N5190
2N5191

90
90

22UF/63V 
47UF/16V

.29
26 2.2PF

2 7PF
.08
08

2N5192 1 00 47UF/25V .30 3 3PF 08
2N5193
2N5195
2N5245

.90 
90 
90

47UF/63V 
1OOUF/25V 
100UF/63V

34
36
40

3 9PF 
4.7PF 
k CPF

.08
08
08

2N5303 
2N5401 
2N5457
2N5458 
2N5459 
2N5461
2N5485 
2N5486 
2N5590 
2N5591
2N5770 
2N5777 
2N5944 
2N5946

4.70
40
80
80
80

1.20
80 
.90

16.50
18 50 

.25
1.30

15.00
19.50

220UF/16V 
220UF/25V 
220UF/63V 
470UF/16V 
470UF/25V 
470UF/63V 
1000UF/16V 
1OOOUF/25V 
1OOOUF/35V 
25OOUF/16V 
25OOUF/25V 
2500UF/35V 
2500UF/50V 
4700UF/35V

.30
40
60
50
55
80
65
85

1.00
1 20
1.50
1.90
2.60
360

6.8PF 08
8.2PF 08
10PF 08
12PF 08
STYROSEAL
56PF/630V .25
68PF/630V .25
82PF/630V .25
100PF/630V 25
120PF/630V 25
150PF/630V .25
180PF/630V .25
220PF/630V .25

PRICES CORRECT AT 
TIME OF PUBLICATION 
BUT SUBJECT TO CHANGE 
WITHOUT NOTICE;

BANKCARD 
VIA YOUR 

PHONE

NOW YOU CAN 
BUY YOURSELF COMPONENTS 
AT PRICES WELL BELOW THE 

NORMAL RETAIL PRICES. 
TO SAVE YOURSELF MONEY. 
SEND YOUR ORDER TODAY. 

ALL COMPONENTS ARE FULL SPEC 
BY LEADING MANUFACTURERS

ALL PRICES 
INCLUDE SALES TAX.

5V4" soft sectored
S.Side Double Density

• 525-01 $36/10

POST AND PACKING CHARGES.
ROSTAND PACKING 

FOR GOODS SENT 
CO BY STANDARD 
VO MAIL IN

AUSTRALIA ONLY

MAIL ORDER ONLY
(NO SHOP SALES)

D.Side
Double Density 
• 550-01 $43/10

RDER MAIL ORDER MAIL ORDER



ONLY Cat B-4200

Magazine

Cat B-2219

Type No. Cat No. Price

ONLY Cat M-2010 Includes finger guard

ONLYCat C-7300

Cat S-1920

6146B D-7202 $24.95
6JS6C D-7204 $15.95

x 25 mm 
Mounting

NOW IN STOCK!
ARRL RADIO 

HANDBOOK '84

DICK 
SMITH'S 
Semiconductor 
Data Book 
This book contains 
information on a 
variety of commonly 
used devices.

Cat D-2837

BATTERY OPERATED

Add a bike computer 

to your pushbike and 
you’ll really know how 

well you’re doing. 
Very simple to fit on 
all types of push­

bikes, displays dis­

tance, speed, elapsed 
time, average speed 

etc. CatY-3010

This amazing 
book seems to 
get bigger each 
year! This vol- 

i ume contains 
K new projects 
| for 160m,

® VHF power 
& suppliesand 

Sk lots more!

Magazines are too expen- 
/ sive to throw out. Keep 
, them for later reference 
/ with our deluxe binders. 
/ Fits EA, ETI, AR, ARA,

Your Computer, a

Cat B-4045 ONLY *4^

ITS THE 
amazing 
bicycle 

COMPUTER Single sided, double density HARD 
sector Cat X-3505 $4.95
Single sided, double density SOFT 
sector Cat X-3510 $4.95

Multimeter 
& Logic Tester 
This is the very first analog multimeter 
ever with its own built-in Logic Tester! 
Built-in LED's give instant recognition 
of 'HIGH', 'LOW' and 'PULSE' states 
of logic circuits. 18 voltage, current 
and resistance ranges, with 20K ohm/V 
sensitivity DC and 8K 
ohm/V AC. Complete 
with instructions, 
batteries and probes

Cat Q-1026 oSSiO

80 x 80 
deep, 
holes or 
radius.

18V 14A 
Transformer
Massive 18V at 14A 

continuous . . .ideal 
for high rating power 

supplies. Suits 13.8V 
25A pk supplies.

For the short wave listener!
MW/FM/SW 9 BAND
Tune into the world with this 9-band receiver. 
Features tone switch, LED tuning indicator, tele­
scopic antenna, earphone jack and built-in prop 
stand. Includes earphone, external antenna wire, 
protective case and full instructions.

Cooling Fons
Getting a bit hot under the collar? 
Use one of these superb rotary fans: 
FANtastic for any device that needs 
forced air cooling. Can be mounted 
to suck or blow.

Transmitting 
Valves

10A 240V 
Microswitch

SPDTcontacts, 240V DC 10A 
rating. Ideal for use in 
burglar alarms, limit 
switches, etc.

ONLY v
Cat Y-8505

Xidex quality 
diskettes

Don't risk loss of valuable computer 
data by using 'economy' floppy disks 
- they could cost’you a fortune! The 
new Xidex range of Precision disks 
offer a level of 
quality and 
reliability 
previously 
unknown

Daisywheel 
f Pnnter/Typewriter^ 
This typewriter can be connected to yourcom-^HB 

puteras a printer. Prints at 13 cps, choice of 3 MK 
pitches, impression control, auto correcting 
full tabs and margin settings. Centronics- -tffiWsa 
type interface.

Cat X-3275 $AO^
COMING SOON! W

Multimeter 
with audible 

continuity tester 
A compact, reliable multimeter with 
an added bonus: a built-in buzzer for 
continuity testing! Also has a battery 
checker PLUS 10A DC range! High 
sensitivity (20,000 ohms per volt), 
meter mirrored scale 
and large banana _ 
plugs for sure con- 
tact. ;;

CatQ-1022

In* Rotary Fan
Sir wa 120 x 120 x 40 mm 

w a# deep, with mounting
AM holes on 75 mm 

radius A _■MH only 
Cat Y-8500 "

Mini

Inductive pick-up
Suction cap sticks so 

i no electrical connec-
\ t«on needed. Ideal for

amplifiers, tapes, etc 
k (recording of phone

conversations may 
not be permissible).



for the hobbyist
It’s a steal!

Dick Smith Wizzard at cost!
Vi price offer.

WAS

$139
Sees

Cat Y-1600

WHILE STOCKS LAST!

, , „ FlUX 
^Remover

Fantastic for service work 

technicians and for clean­
ing up messy solder jobs! 

400g spray can

Cat N-1055

Soldering 
Stand 
with 
Magnifier
Heavy base, ad­
justable clips, sol- 
der stand. on 95

CatT-5710 A

Low Cost Soldering Iron
A general purpose iron that gives 25 
watts of heat very quickly. Stainless 
steel barrel and copper tip.

Spare tip

T-1312 
$2.75

ArlecSupertool
Don’t buy an ordinary PCB drill: take 
a look at the new Arlee Supertool. It 
polishes, cuts, qrinds, engraves, 
sands, mills & drills! |nc majns 

adaptor

Cat T-4754

Spare Parts 

Drill bits T-4756

Í39’5
Grinding bits T-4758 

Ink Erasers T4760 

Pencil Erasers T-4762

$4.95

$5.95

$2.95
$2.95

LED'S, LED'S
Premium Quality!

Matched brightness top quality. For
those projects whose 
really matters.

appearance

Colour 

Red 

Green 

Yellow 

Orange 

Red 

Green 

Yellow 

Orange

Size Cat No.

3mm Z-4077

3mm Z-4079

3mm 

3mm 

5mm 

5mm 

5mm 

5mm

Z-4081

Z-4083

Z-4085

Z-4087

Z-4089

Z-4091

Price 

.309 

.359 

.509 

.509 

.309 

.359 

.409 

.409

10 up 

.259 

.309 

.459 

.459 

.259 

.309 

.359 

.359

Red High Intensity Cat Z-4075.95/909

Infra red 
beam relay
240V powered, with a 12V DC @ 1A 
output each time the beam is broken. 
Can be set for ‘instant’ and ‘inter­
mittent’ (outputs five secs, after beam 

is broken).

Cat L-5050

Multi-purpose 
stand
Adjustable vice, 
iron holder and 
spool holder. a,IM -- .
Leaves both hands jnclu^eo
free! Cat T-5700 । nO--------------

$0050 oniyat

GREAT
VALUE!

ONLY$99
Digital LCD Multimeter 
BARGAIN!!!
What a special! Fantastic quality LCD digital fnulti- 

meter with single knob selection (no 
swapping') at a truly bargain price. Huge 10A AG& 
DC capacity, high impedance and 25 ranges. 
Normally great value . now fantastadicksagori- 

ferous'

WAS$7995
This $ A 095 

month >
Hurry... limited stock

There’s a store near you

It's Alarming!
Hom Speaker
All-weather horn speaker 
with plastic body for long 

y life. 8 ohms impedance, 
' 10 watts rating.

Cat C-2705 MO25
Reflex Hom 
Larger horn with 
huge rating. For ins­
tallations where a 
loud alarm is a must.

Cat C-2718 $2652
Fire Bell

Huge 8 inch bell with massive 
gonger, 1 2 volts operated at 
300mA. aa m qc 

Cat L-5280

Window Foil
Adhesive backed alu­
minium foil for win- 4 
dow and door glass. « 
6.5mm x 32m roll. 

Cat L-5200

Reed swttch/magnet set
I n plastic cases, ideal A ■■ g 
for aluminium win- S" H / O 

ows; includes moun- 
ting holes and screw MH 
terminals for wires. CatL-5210

Microwave 
Alarm detector 
Invisible microwaves detect any move­

ment in the tar­
getarea. Works 
through fibro, 
plaster, etc.

ONLY $05
5000

Miss out on your Dick Smith 
Electronics catalogue?

How can you last the rest of the year 
without it Rush - do not dawdle - to your 
nearest Dick Smith Electronics store 
and they’ll swap a brand new, bright 
shiny Dick Smith Catalogue for one of 

your old, worn out $1 notes

And you’ll even get the $1.00 value back 
again with our $1.00 bonus coupon!

or use our reliable home delivery service

Cat Q 1455

ujelcome here
Terms available to 

approved applicants 
through...

DICK SMITH ELECTRONICS
See page 98 for address details DSE A741/KT



and No
STB

IONICS is Dick
M

Teac top performance system! 
Teac A-313: 22W/Ch Integrated Amplifier
Superb quality in a modern-as-tomorrow hi fidelity amplifier. DC coupled 
tor optimum noise and distortion characteristics; 22 watts/channel rating 
Suitable for two sets of speakers with A/B/AB switching. Cat A-1310 

Teac T-515: AM/FM Stereo Tuner
The perfect match for the A-313. With superb styling the T-515 is 
delightfully simple to operate, and even has a built-in recording calibration 
tone! ‘Made for Australia’ model with correct Australian FM band (not 
wrong overseas band!) Cat A-1510

Teac V-3OO: Stereo Cassette
And to complete the trio- a superb ‘metal’ compatable stereo cassette 
deck with soft-touch controls and large LED peak level meters. Plus 
features not normally found in the V-300 price range: direct function 
mechanism, brilliance switch, Dolby B noise reduction, record mute 
function, independent l/r record level controls and much more1 
Cat A-3507

SPECIAL OFFER NORMALLY $856 
Buy above three units & get SYSTEM PRICE 
the superb Dick Smith Belt
Drive Turntable for only $12 vftUU 
extra! SAVE SAVE SAVE! WWW
Buy your components 

the smart way

BULK 
PACKS

Resistor pack S^90 
300 computer selected worth 
’AW types, 60 values, 5% $1 2
types. Cat R-7010

Metal Film Resistors 
300 precision 1% 'AW O05 
metal film resistors. I w 
CatR-7015 $18 worth
Greencap Pack $8’5 
60 greencaps. 100 volt rating, 
selected values of .001 uF-0.22uF 
Cat R-7040 $1 3 value
Electrolytic Pack $A75 
55 single ended electros, J; _ 
2.2 to 470uF, voltages $13 
form 10 to 25. worth
Cat R-7030
Ceramic Pack $^75 
Over 60 quality ceramics, " 
none less than 50VW, $7 
some as high as 630VW. value 
Selection of range from 
10pF to 0.1 uF. Cat R-7050

Prototype 
Boards

No more rats nests! The easy way to 
build up circuits.

Mini board (size 80x60x8mm) 

Cat P-4614 $9.20
Giant board (size 175x67x8mm)
Cat P-4615 $13.95

Dick Smith ZIPPY L
Small-UB5(28x54x83mm) Cat H-2755 
............................................$1.80(10 up$1.60)
Medium-UB3 (41 x68x130mm) Cat H-2753 
,......... ■............................... $2.25 (10 up $2.05)
Large-UB1 (50x90x150mm) Cat H-2751 
■.......................................... $2.80 (10 up $2.55)
Giant-UB2 (60x113x196mm) Cat H-2752
•• ■■■■■ ■■ ■■ ......................$3.99 (10 up $3.50)

k Imiti

;S Qlj

Electronic Buzzer
Solid state warning, 
operates from 4-15V DC /
Tiny (32 x 14.5mm) with
massive 70dB@ 1m output /(V-?’ /
Cat L-7009 M /

ONLY $4 $5
Printed

Strip boards
The most versatile board of the lot! 
Etched copper strips are prednlled 
and plated ready for solder.
2.54mm spacing x 76 mm x 153mm 
Cat H-561 2 .... $3.1 5 (10 up $2.90) 
2.54mm spacing x 76mm x 76mm 
Cat H-5614 .... $1.65 (10 up $1.55) 
2.54mm spacing x76mm x153mm 
As H-5612 board, but with pre-cut 
short tracks making it ideal for multi IC 
work. Plated strips.
Cat H-561 6 .... $3.55 (10 up $3.25)

Casio FX-550 
Calculator

Superb, new calculator from one of 
the world’s leading manufacturers, with 
features you’d expect to pay $$$ more 
for, like 10 digit LCD, 8 digit mantissa 
& 2 digit exponent, memory and lots 
more. The last word In pocket calcula­
tors, ideal for high school and univer­
sity students.
Cat Q-3100

Recommended 
by many 

leading schools!
ONLY

$4250
Stackable

. Parts Drawers 
Somewhere to keep all those bits and 
pieces. Stackable, too: very handy!
Two styles:
One drawer per box <to 4 c 
Cat H-2584 IO

T“'o drawers per box 
, Cat H-2585 

$3.15

Adjustable Utility Box
This is a durable, lightweight utility box 

Compartments can 
-/ be adjusted to suit 

your own needs 
Dimensions: 285 x 
4°(h) x 170(d)mm.

Cat H-2592

ELECTRONICS Australia, May. 1984



for kits bits!
Project Case

Asuperb case ideal fora largerangeof 
projects.' Features removable front & 

rear panels, easy PCB mounting. 
Size 210x175x55mm

Cat H-2520$1 250
(10 up S11.50)

21 st century power! *77
Encapsulated cell giving 3, 6 or 9V out at 
50mA. Great for solar powered projects etc. 
complete with reflectors. Cat Z-4842

ONLY $2g95

Go anwhere with the 
FT-290R all mode 
And save a bundle! Normallygreat 
value at $429 . . . now our most 
popular Yaesu 2m set is even 
better at $399! All mode, portable/ 
mobile/base set goes where you

19in Rack 
Mounting Case 

Quality black instrument case fits 
standard 19in racks. Heavy gauge 
(3mm) front panel, Size 42.5 x 25 
' ------ x 14cm.

Cat H-2481

$4995

jXThe Amazing

Stereo 
Simulator II

Wish those old video movies had 
modern stereo sound? This low- 
cost gadget turns almost any

mono signal into 
amazingly good 

synthetic stereo! 
/ Cat K-4321

\ ONLY

$4995

New! Build your own 
/Alien Invaders 
Wow! You could save the z? 
earth from those pesky _ J 
aliens..and on a kit you ’
built yourself! Multi-level A

I LEDdisplay.easytobuild Z \ w 
I & battery operated., yt”

Cat K-3393 .’¡WCI

$4595

SAVE $70 ON MIGHTY BEARCAT 20/20

Our most 
popular scanner ever!

Yes! Famous Bearcat 20/20 scanner-the one 
with the lot including dual power, aircraft 
band etc - now reduced by an amazing $70! 
Hurry: limited stock. Don’t miss it!

was $499 A N
NOW ONLY Q/i JU

CatD-2810

^Fluoro Starter 
^Gives tubes a longer hie’ 
This substitute electronic
starter gives you a smooth [ I i
rapid start EVERY time you / i 
switch on. Housed in an I / J 
old starter case! Outlast /il , J 
coventional starters.
!cat k-3082ONlyM50

^Car Alarm
' Mk2
Protect your cat the easy, low cost 
way with this great kit. Simple to 
construct & fit; compare the cost 
with built-up alarms.
Cat K-3253

ONLY

$2250

Includes 
die cast case, 

terminal block & Alarm sticker.

Now only

$399

go. A bargain!

was $429
Cat D-2885

^zMotor speed
The latest in speed con­
troller circuits, designed 
to eliminate all the prob­
lems of earlier types.
Cat K-3081

ONLY $2250
x Microwave 
Leakage Detector
Microwave ovens are fantastic 
but are they completely safe?
Yours could be leaking dangerous 
radiation! Check it out with this 
handy meter. Needs no batteries. 
Cat K-3095

^/iKnyone for tennis? 
When you play McEnroe, he won t be 
able to dispute any calls!
Portable, battery operated - use on 
any court with wire rope for net. 
Cat K-3089 AQA

ONLY

The not so random

Breath Tester
Beware boys in blue and booze buses j 
bailing belligerent Barbhams blowing bad / 
breath into bags before banninq. Check / 

'^n'out our breath tester kit - it could be the# 
answer to your broblems! Cat K-3391
NOT LEGAL CHECK Vjj

ONLY $2995 '

z/Now you can be heard! 

Loud 
Hailer 
A great kit for the
kids - their own loud- 
hailer! Exclusive detach­
able horn for minimising 
feedback, battery holder/ 
handle, amplifier and mic 
module, it’s so easy to build 
and it really works well!
Horn can be remotely 
connected too. 
Cat K-3507 

TOP 
VALUE

$2995

ONLY

$4395

Pattern
Generator 
An indispensable aid for 
the serviceman or hobbyist 
It gives you three patterns: 
dot, crosshatch and blank 
raster. Cat K-3472 

$2995
INCLUDES VIDEO MODULATOR

DICK SMITH ELECTRONICS
See page 98 for full address details

ELECTRONICS Australia, May, 1984 13



Sydney’s traffic
Have you ever stopped to think how traffic lights 
are controlled in a city like Sydney? Most of us 
regard traffic lights as a nuisance, yet an 
effective traffic light system is essential in any 
large city.
by PHILIP WATSON

At some time or other we have all 
muttered rude words when halted at a 
red light while running late for that all- 
important date or business meeting. But 
the real enemy is not the traffic light; it is 
the opposing traffic which is demanding 
its share of the intersection. And 
remember, when you get a green light it 
is normally at the expense of someone 
else being held by a red light.

The problem of cross traffic at 
intersections is nothing new. Ever since 
there have been wheeled vehicles in 
large cities there has been this potential 
conflict. Apart from various rules or 
conventions — major and minor roads, 
give way to the right, etc - the most 
effective solution in the past has been 
the constable on point duty. 
Unfortunately, while effective, it is also 
very expensive - so much so that it 
becomes quite impractical to man every 
intersection in a moderate size city, and 
certainly not in one as large as Sydney.

To make matters worse, Sydney has its 
own special problems. There was very 
little early planning of the road system, it 
is hilly and it has an irregular waterfront 
to contend with, all of which adds up to 
an erratic road pattern with many curves 
and bends.

But, apart from special problems, every 
large city in the world faces the same 
problem; how to move vast numbers of 
vehicles into and out of the city in the 
morning and evening, and through it 
during the day, with minimum delay and 
conflict.

Virtually every city has tackled the 
problem in the same broad manner; by 
installing various forms of automatic 
traffic light systems. Depending on the 
traffic density and the complexity of the 
road pattern, they are successful to a 
greater of lesser degree.

Early systems
The very earliest traffic light systems, in 

the USA and Great Britain, worked on a 
fixed time cycle basis, allocating a pre­
determined time period for each cross

street. Such systems had limitations, not 
the least of which was the situation 
where a driver found himself confronted 
by a red light when there was no cross 
traffic in sight, and had to sit and wait for 
the timer to complete its cycle.

The next approach was the vehicle 
actuated system, using mechanical or 
pneumatic actuators to sense the 
presence of a vehicle wishing to enter 
the intersection. Such systems have the 
advantage that they can be designed to 
sense the rate of traffic flow in each 
direction and modify the timing cycle to 
favour the heavier traffic flow. Also, 
during slack periods (late at night) they 
can respond rapidly to a vehicle's 
presence, in the absence of cross traffic.

The first traffic signals in Sydney were 
of the vehicle actuated type. They were 
installed at the intersection of Market 
and Kent streets and commissioned on- 
13 October, 1933. They were, in fact, 
only on trial and were not officially 
accepted from the suppliers until after a 
three month trial period.

Four more sets of signals were installed 
in 1937 at York and Margaret Streets, 
City; Clarence and Erskine Streets, City; 
Pyrmont Bridge Road and Booth Street, 
Camperdown; and Pyrmont Bridge 
Road, Wattle Crescent, and Jones Street, 
Forrest Lodge. From then on installations 
proceeded at an ever increasing rate. 
The 1OOOth set was installed in 1974 at 
Pittwater and Warringah Roads, Dee 
Why.

But long before that point was reached 
traffic management authorities world­
wide had become aware of another 
problem. It is one thing to install vehicle 
actuated traffic lights to handle one or 
two busy intersections in a city area, but 
quite a different proposition when all 
intersections in the main city 
thoroughfares need traffic lights.

In these circumstances it is no longer 
sufficient that each set of traffic lights 
operates as an island unto itself; some 
form of co-ordination between traffic 
lights is essential. Otherwise one set of

A portion of the SCATS Control Centre 
showing some of the 32 TV monitors, 
two of the control consoles, and a 
graphics display set suspended from 
the ceiling.

Right: Close-up view of a console 
showing, right, the monitor screen and, 
left, the visual display unit. The 
operator is using the joystick control 
to position the TV camera.

traffic lights can give a green light to an 
empty street while traffic is banked up 
against a red light at the previous 
intersection.

What is needed is some form of co­
ordination pattern which will 
synchronise the lights according to the 
predominant traffic density - ie, into the 
city during the morning peak and out of 
in the evening - and the rate at which it 
can flow.

Various approaches to this problem 
were made by traffic authorities, with 
varying degrees of success, but always 
seeming to fall short of the ideal. Most 
schemes were based on a number of 
fixed traffic programs; programs based
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light system

Sydney's first traffic lights were at the 
insection of Kent and Market streets. 
They commenced operation on 13 
October, 1933. (DMR photo.)

on the average traffic flow in various 
directions according to the day of the 
week, time of day, and as many other 
predictable factors as possible.

To this was usually added a closed 
circuit TV supervisory system whereby 

traffic controllers in a central location 
could observe the general traffic flow, 
detect breakdowns or parking violations 
which were hindering traffic, and take 
steps to correct the situation.

This concept offered a considerable 

improvement, but still left much to be 
desired. In practice, it transpired that the 
actual traffic flow never seemed to really 
fit the program selected for it. And a 
sudden unpredictable event, such as a 
thunderstorm over the beachside 
suburbs on a Sunday afternoon, could 
catch the system napping.

Such a system was used in Sydney in 
the early 60s and, within the limitations 
already discussed, did a good job at the 
time. But, as traffic density increased, 
these limitations became more serious, 
and those concerned looked for a better 
way to make maximum use of the 
limited road capacity.

Co-ordinated systems
The result was our present day system, 

called SCATS - the Sydney Co-ordinated 
Adaptive Traffic System. It was 
developed by a team of traffic control 
and electronic engineers from the NSW 
Department of Main Roads and is 
claimed to be the most advanced system 
in the world. Proof of this is that other 
states and other countries have 
introduced systems based on it.

At the time of writing, SCATS (under 
different names) has been installed in 
Wollongong, Newcastle, Melbourne, 
Adelaide, Perth, and Canberra. Overseas 
it has been installed in part of Auckland, 
New Zealand, and a modified system 
derived from it is in operation in Kuala 
Lumpur, Malaysia.

The two operative words in the above 
title are "co-ordinated" and "adaptive". 
The co-ordination concept has already
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Sydney’s traffic light system
been mentioned and the adaptive is 
almost self explanatory; the system is 
designed to adapt automatically to 
changing traffic patterns.

The first approach to a co-ordinated 
adaptive system was made in 1964, 
when a TV monitoring system was first 
introduced into the central business 
district. The system used a variation of 
the fixed traffic program concept, the 
variation being that the officers in the 
control centre were provided with 
controls with which they could vary the 
pattern, according to the conditions they 
observed on the TV monitors.

The result was a manually operated 
adaptive system which was reasonably 
successful, at least initially. 
Unfortunately, as more traffic lights were 
brought into the system, and traffic 
density increased, it became unduly 
cumbersome. But the effort wasn't 
wasted; it gave rise to the concept of 
doing the same job using a computer 
rather than human operators and, from 
this, the modern SCATS concept was 
born.

The computer concept was first 
implemented around 1970, first with a 
small group of traffic lights, then 
progressively expanded until, by about 
1975, all the central business district was 
under its control. Since then it has been 
expanded to cover the whole of the 
metropolitan area.

The control centre is in the State Bank 
Building in Oxford St, Sydney. The most 
visually impressive part of the centre is a 
bank of some 32 television screens, fed 
from a similar number of cameras 
mounted at stategic points around the 
city - usually well up on the side of 
buildings — plus a few from selected 
suburban sites.

Facing these screens are seven control 
consoles housing a wide range of 
operator facilities. Among these is a TV 
screen on which the operator can 
display the same image as on any of the 
32 screens around the wall. And, with a 
joystick control, he can pan or tilt the 
camera, as well as zoom in or out for 
wide angle or closeup shots.

Two of the suburban cameras are 
located at bridges; one at the Tom Ugly's 
Bridge across the George's River, and 
one at the Ryde Bridge across the 
Parramatta River. Both these bridges are 
narrow by modern standards, having 
only three lanes, and have to be

The Sydney metropolitan area covered 
by SCATS showing the regional master 
computers and the areas each one 
covers. Note also the City Business 
District (C.B.D) and the main computer 
centre. (DMR map.) 

switched to give two lanes to major 
traffic flow.

Because of the distances to these 
cameras, and the high cost of dedicated 
coaxial cables, they use a slow scan, 
system giving a new picture every eight 
seconds. This can use an ordinary low- 
cost telephone line. In spite of its 
limitations, the system is adequate for 
this particular application.

But, impressive as the TV system is to 
look at, it now plays a relatively minor 
role in the overall traffic control system. 
Its main use is to detect blockages 
caused by breakdowns, accidents, 
parking violations etc. When such a 
blockage is detected immediate steps 
are taken by either the Department, 
using its own towing vehicles, or by 
private tow-truck operators on contract, 
or by the police where this is 
appropriate.

Computer control
The real heart of the SCATS system is a 

complex network of regional master 
computers distributed throughout the 
metropolitan area. The whole system is 

divided into 12 sections, one for the 
city's central business district, as already 
described, and 11 throughout the 
suburbs. Each has its own master 
minicomputer, that for the central 
business district being at the Oxford St 
control centre, and the suburban ones in 
convenient buildings or blockhouses 
more or less central to the controlled 
area.

An interesting point about the system 
as a whole is the amount of information 
which can be derived from the vehicle 
detectors. While their primary purpose is 
to indicate that a vehicle is waiting at a 
traffic light, they can also indicate the 
traffic density, from the number of 
activations in a given time. The 
approximate speed at which the traffic is 
moving can also be determined, based 
on the space (time) between vehicles, 
since slow moving traffic tends to bunch 
and fast moving traffic to open out.

The 11 suburban systems are all 
autonomous, and work independently 
of adjacent systems. Each regional 
master minicomputer may control up to 
120 sets of lights. At each set of lights 
there is a site controller, the familiar grey 
cabinet usually located on a nearby 
footpath. Each site controller contains a 
microprocessor which is linked by a
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A regional map as drawn by the com­
puter graphics system. It shows the St 
Leonards region (see main map) and in­
cludes the Sydney Harbour Bridge in the 
bottom centre of the picture (DMR 
photograph).

Telecom line to the regional 
minicomputer.

By processing the raw data from the 
vehicle detectors and pedestrian 
pushbuttons on the spot, the 
microprocessor produces a much 
simplified signal for the regional 
minicomputer. The microprocessor also 
generates the various traffic light phases, 
but initiates them on instruction from the 
regional master.

Incidentally, the modern vehicle 
detector is an inductive loop buried in 
the roadway. The pneumatic type 
detector was used until about 1968, 
when the Department introduced the 
first inductive loops which have 
gradually taken over since then. They 
have the advantage that, being buried, 
they suffer no wear and tear or damage 
from passing traffic.

The use of on-site microprocessors also 
makes for a much simpler system, 
particularly in regard to communication 
links between the signal site and the 
regional master. As it is, this can be a 
single telephone pair whereas, without 
on-site microprocessors, it would 
probably need about six pairs, plus a lot 
of relays and similar equipment.

Each region is divided into a number of 
sub-systems, consisting of one major 
intersection and anything from one to 10 
minor intersections adjacent to it. These 
are permanently programmed to work 
as a co-ordinated group and, under light 
or moderate traffic conditions, each 
group operates independently of every 
other group.

However, under heavy traffic 
conditions the system automatically 
"marries" two or more groups to provide 
a larger co-ordinated network 
programmed to favour the major traffic 
flow and clear it as effectively as 
possible.

Interior view of an on-site controller, 
adjacent to a set of traffic lights.

Failure modes
One risk with a system like this is the 

possible loss of the line between the on­
site microprocessor and the regional 
master. This could create a chaotic 
situation, particularly if it involved a 
major intersection at peak hours. To 
cope with this, each microprocessor has 
an alternative mode of operation, called 
the "fallback" mode. There are several 
fallback modes, and each site is 
programmed with one suitable for its 
location.

For a major intersection, a "fixed time" 
mode would be employed. This is a 
prepared program based on the time of 
day, day of the week, and the average 
traffic pattern at that time, derived from 
regularly measured trends. On the other 
hand, an adjacent minor intersection, 
involving occasional entry from a side 
street, would probably fall back to a 
simple vehicle actuated mode.

When the regional master detects such 
a line failure, it will make one of several 
possible decisions, depending on the 
grade of intersection involved and the 
fallback mode which it knows it will 
employ, as well as the traffic density at 
that time. For the minor intersection just 
described it would typically do nothing, 
apart from signalling the failure to the 
control centre.

For a major intersection, it would 
typically switch all other major 
intersections to the same fallback mode, 
thus co-ordinating the system to the 
same fixed program (each micro­
processor is controlled by a highly 
accurate clock). Even though the fixed 
program is less effective than the 
adaptive program, it is a good deal 
better than a total failure, and will keep 
the traffic moving.

Earlier we mentioned two three-lane

When your in the market for a car you head for 
"Auto Alley" —
For you, the electronic enthusiast, tradesmen, 
hobbyist or just an electronic Nut, we've 
created "Silicon Alley” — better known as York 
Street. So no matter what you need in 
electronics, drop your soldering iron and come 
on in. (OOP’S switch it OFF first)

SINCLAIR SPECTRUM 
HOME COMPUTER

Sinclair ZX Spectrum-16K RAM 199.00
Sinclair ZX Spectrum-48K RAM 399.00
Sinclair ZX Printer 169.00

HARDWARE
Spectrum 16k 299.00 Microdrive Blank Cartridges
Spectrum 48k 399.00 Pack of 4 69.00
Ram Upgrade Kit 110.00 RS-232 Leads 49.00
ZX Printer
Printer Paper Pack

5 rolls 
Spectrum

169.00

25.00

ZX 2 Interlace 79.00
ZX 2 Cartridges 39.00
Ingersoll 35cm RGB

Colour video
Microdrives 149.00 monitor 594.00

ZX 1 Interlace 149.00

SOFTWARE
Biorhythms 22.50 Club Record Controller 22.50
Space Raider 19.50 Embassy Assault 19.50
Chess 25.00 Cyrus-ls-Chess 27.70
Planetoids 19.50 ZX Forth Language 44.00
Flight Simulation 25.00 Small Business Accts 39.00
Backgammon 19.50 Hungry Horace 19.50
Vu-file
Vu-calc

27.50 Horace Goes Skiing 19.50
Horace and the Spiders 19.50

Spreadsheet 25.00 The Hobbit 44.00
Vu-3D Graphics 
Adventure A, Planet

25.00 Flippit 27.70
Chequered Flag 22.50

of Death 
Adventure B,

22.50 Cattel IQ Test 38.10
History 1 22.50

Inca Curse 
Adventure C. Ship

22.50 Inventions 22.50
Music 1 22.50

of Doom 
Adventure D.

22.50 English Literature 22.50
Zeus Assembler 38.10

Espionage Island 22.50 Monitor/Disassembler 38.10
Reversi 25.00 Penetrator 22.50
Collectors Pack 22.50

EDUCATION
NEW RELEASES retail inc

• Cargo 33.00 • Learn to Read 5 35.00
• Gilder 33.00 • Early Punctuation 26.00
• Survival 33.00 • Speech Marks 26.00
• Magnets 33.00 • The Apostrophe 26.00
• Learn to Read 1 35.00 • Capital Letters 26.00
• Learn to Read 2 35.00 • Castle Spellerous 26.00
• Learn to Read 3 35.00 • Alphabet Games 26.00
• Learn to Read 4 35.00 • Micro-Prolog 83.50

LOOKING TO BUY A
MULTIMETER?

NEW MODEL FROM PARAMATERS 
(INCLUDES A 12 MONTH 

WARRANTY)

MODEL 7040
Low Cost • 3Vi Digits • 0.1% 
Basic DCV Accuracy • 28 Ranges 
• 2000 Hour Battery Lite • Hi Lo 
Volt Resistance Tests • Overload 

» Protected on All Ranges • Current 
* Ranges to 10 Amps.

$99.00
These are just a few of the many 10O’s of up-to- 
date Electronic items on display at:

DAVID REID ELECTRONICS LIMITED
127 York Street, Sydney, 2000 
orTelephone (02) 267 1385
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For around 

20% 
of what you would 

expect to Pay...

AR2001W
• CONTINUOUS COVERAGE
• THREE MODE SCANNER
• COMMUNICATIONS RECEIVER

... the KoalaPad Touch Tablet gives you total cursor 
control, simply and completely.

Simply... because the KoalaPad tablet needs no 
additional hardware to work with your Apple, Atari, IBM, 
or Commodore computer. Just plug it in, load either a 
special KoalaWare program or one of many conven­
tional game or educational programs. And you’re ready 
for a whole new dimension in personal computing.

Completely... because the 4”x4” pad functions as 
a precision input, pointing and sketching device. 
Available software defines the pad surface to serve as 
special keys and multi fire buttons. Allowing you to play 
games with speed and accuracy.

A whole new dimension will unfold with the 
KoalaPad Touch Tablet the friendliest innovation in 
personal computing. Distributed throughout Australia 
by Ozi Soft Pty Ltd and available now from your local 
computer dealer.

Trade enquiries: 33/8-24 Kippax Street, 
Surry Hills. 2010. Telephone (02) 211 1266.

FEATURES:
• 25-550 MHz continuous
• NBFM - for 

communication
• WBFM - for BC & TV 

monitoring

ONLY $599
INCL. TAX

• AM — for Air band 
monitoring

• 20 CH memory
• Priority Channel
• Clock

SPECIFICATIONS:
Frequency Range: 25MHz-550MHz Continuous
Search Frequency

Increments: 5KHz. 12.5KHZ. 25KHz
Mode: Narrow band FM Wide Band AM
Number of Memory 20 including
Sensitivity Narrow FM 0.3uV 12DBSINAD

Wide FM 1.0uV 12DBSINAD
AM 0.5uV 10DBSN

Selectivity: NFM 7.5KHz @6DB. 20KHz @70DB
WFM 50.0KHZ @6DB. 250KHz @60DB
AM 5.0KHz @6DB. 10KHz @70DB

Spurious and Image
rejection 50DB

Modulation Acceptance: NFM 7.5KHZ
WFM 50KHz AM 100%

IF Frequencies: 1st IF 750MHz SAW Filter 3rd IF 455KHz Ceramic Filter
2nd IF 45.0275MHZ Crystal Filter (WFM) 5.5 MHz Ceramic Filter

Reference Oscillator (Synthesiser) Crystal Controlled
Scanning Rate Approx 5 Channels per Second
Search Scanning Rate Approx 6 Seconds per mega-Hertz
Scan Delay: Normal. Approx. 1 second

With Delay Option Approx. 2.5 seconds
Search Delay: Approx. 2.5 seconds
Priority Sampling Rate Approx. 2 seconds
Audio Output: 1W @10% or less Distortion
Speaker (Internal): 8 Ohms
Power Requirements 12V 14V DC
Frequency and Message

Readout LCD Type
Size: 138mm Wide x 80mm High x 200mm Deep
Weight: 1.1 kgs

DEALER ENQUIRIES WELCOME

Emanfl electronics
All Mail to: P.O. Box K21, Haymarket, N.S.W. 2000.

Ph: (02) 211 0531 92-94 Wentworth Ave, SYDNEY, 2000
MELBOURNE: GFS ELECTRONIC IMPORTS Ph: (03) 873 3777
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Sydney’s traffic light system
bridges in Sydney's suburbs, one at Ryde 
and one at Tom Ugly's Point. These can 
present serious bottlenecks in some 
peak periods, and the system is 
programmed to make the best use of 
their capacity.

The problem is not so serious when 
there is a predominant flow in one 
direction. The system simply gives it two 
lanes and leaves it to the traffic to make 
the best of it. The real trouble occurs 
when there is an approximately equal 
and heavy flow of traffic in both 
directions, both probably wanting to 
move at a faster rate than one lane can 
accommodate.

The approach to this situation is to 
alternately transpose the one-lane/two 
lane configuration at frequent intervals — 
possibly as short as five minutes — so 
that, on average, each traffic stream is 
given the equivalent of one-and-a-half 
lanes. Traffic may still bank up, if it is 
heavy, but at least the best use is being 
made of the bridge capacity.

Each regional minicomputer is 
connected by a telephone line to the 
control centre in Oxford St. Among 
other things, this provides a means of 
monitoring the instantaneous status of 
that minicomputer, or any individual set 
of lights connected to it. The information 
may be displayed in two ways; in tabular 
form on the console's visual display unit, 
or as a map.

Computer graphics
The maps are generated by computer 

graphic systems and are displayed, in 
colour, on one of four graphic display 
sets suspended from the ceiling above 
the console. The maps can be drawn to 
three scales: a complete region, a sub­
system, of a single intersection. On a 

regional display, colours are used to 
indicate the state of the traffic on major 
roads; from green for light traffic, 
through yellow and orange, to red for 
congestion. Purple signifies that a 
number of sub-groups have been 
"married", as previously explained.

Maps for individual intersections show 
the names of the streets, the location of 
each vehicle detector loop, and its 
current status; ie, green if the loop is 
clear, red if it is activated. When traffic is 
flowing the frequency with which 
vehicles activate these loops as they pass 
over them, the time they take to pass 
over them, and time between activations 
provide, collectively, a very good 
indication of the traffic density and 
speed.

The regional minicomputer will also 
raise an alarm at the control centre in the 
event that a set of signals fails, for any 
reason. The nearest signals repair team is 
then directed to the site.

The circuit from the regional 
minicomputer to the control centre 
works the other way as well. With it, an 
operator can override any part of the 
system down to an individual set of 
lights. This facility is not normally 
needed, except in emergencies. Typical 
would be a major traffic accident 
requiring ambulance, fire brigade, and 
police vehicles to reach the scene as 
quickly as possible.

In such a situation the TV monitors 
would be used to supervise the city area 
or, outside this area, a police motor 
cycle escort may accompany the 
emergency vehicle, using its two-way 
radio direct to the control centre to 
report its approach to each intersection.
Another feature involves the 

Departments helicopter, which carries a

A view from inside the DMR helicopter, 
showing the northern approach to the 
Bridge, and the Opera House. The 
officer is operating a computer terminal 
with a radio link to the control centre. 
(Philips Industries photo.)

Another computer graphics map, this 
time of a single intersection, also in the 
St Leonards region. This shows each 
vehicle detector (numbered rectangles) 
and indicates its status by colour. (DMR 
photo.) 

computer terminal on board, and can, if 
necessary, directly control an individual 
intersection via a radio link to the control 
centre. Again, this would be used only in 
very special circumstances.

And how effective is the system in 
practical terms; in moving traffic faster 
and with fewer stops? Surveys 
conducted by the Department indicate 
that, compared with an unco-ordinated 
system, on a typical urban arterial road, 
SCATS reduces travel time by 23%, 
vehicle stops by 46%, accidents by 20% 
and fuel consumption by 12%. This last 
figure represents a saving of 60,000 litres 
of fuel per year for each set of lights.
All of which adds up to a very effective 

system. The important point about it is 
that the system itself makes all the 
decisions, with virtually no human 
intervention. Such human intervention as 
does occur is largely supervisory, or to 
take over in an emergency, such as 
traffic accidents, faulty or damaged 
traffic lights etc. As a computer system 
capable of coping with widely varying 
conditions, and making "intelligent" 
decisions to suit, it represents a really 
significant achievement.

So next time you are halted by a red 
light, try not to be too impatient; there is 
a lot of equipment, with a lot of planning 
behind it, designed to make sure that 
you get your share of the roadway in the 
shortest possible time.

In conclusion, the author would like to 
thank the Department of Main Roads, 
NSW, and in particular Mr John Longfoot, 
Engineer Manager, Traffic Control and 
Emergency Centre, for their co­
operation in the preparation of this 
article. ®
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DALO PEN ETCH RESISTANT INK.
• Simply mark tracks directly on to copper board
• Allow to dry • Then etch in ferric chloride bath

FERRIC CHLORIDE BEADS 
200g
200 gram pack makes
1 litre — a powerful 
fast etching solution.

♦

*

Ì ) 1

QUALITY ALTRONICS P^®DUCTS _
TOU- rKEEPHONZOlWER'SERVICE (OOS999OCT)

UI 
œ

Û

X
UJ

a o> œ

UJ 
UJ

LED BARGRAPH 
PEAK DISPLAY

MICROWAVE OVEN 
LEAK DETECTOR

THE DAZZLING 
MUSICOLOR IV PROJECT

MICROWAVE OVEN 
LEAKAGE DETECTOR

TEST

«9

HALF-SCALE : BEWARE FULL SCALF RUN»

ETI PROJECT
Completely passive project receives microwaves 
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CAR COMPUTER
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has enabled us to pass enormous savings on to you!
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• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 999< • I«

.. HOMEY BACK SATISFACTION 6UAKAN7BS 
* ALL AT DIRECT IMPORT ALTRONIC PRICES 

EAT YOUR HEART OUT!
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DICK SMITH

20W MICRON IRON

$19.50

Oft

SAVE A MASSIVE 40%

LOOK AT THIS

Bl 015 
LOGIC DATA 
B1030 
CMOS DATA

T2420...................................
Comes supplied with T2420 tip.

SOLDER
200 gram reel. 1mm universal gauge. Suitable for 
all types of electronic soldering. Resin cored and 

includes bit saving additive.

Mini chisel 
T2424............1.5mm
Standard chisel 
T242S............... 3mm

REPLACEMENT tn QC
TIPS................... All one price. . aZ.dJ

Micro chisel n__________
T2423............... 1mm I

UNBELIEVABLE 0.005% ACCURACY

$119.50
$26.00

$7.50$55.00$85.00 K2521-.

EASY READING GUIDE

was Now Only

■
.-K*

Y explanatlve,absorbing,

■ ■ ■

i
&

Wk-1 KÒNICS TOLL FREE 008• 999- 007

LINEAR DATA VOL 1. . $1 2.50 $6.50
LINEAR DATA VOL 2..$12.50 $6.50

K250C..........
PRESCALER
K2501.................
DECIMAL POINT
K2502.................

all constructors
K2505........

Devoted primarily to CP/M
2.2 this manual Is equally 
applicable to most other CP/ M 
systems, cortesl divides the 
book In two sections, an

MHZ (with optional protcalor i High Input s*n 
tKIvHy Promslonal unit at a fraction of th« 
cost of bulft up unit».IC sockets provided throughout low age rate 
10 000 mhz xtal Quality abs clastic case with 
deluxe Front panel specified LSI

tutorial covering setup and 
operating procedures and a 
comprehensive reference 
section.

The most essential piece of test gear (second only 
to a good multimeter) on any hobbyist s Bench is 
some kind of audio signal generator This design 
utilizes tne latest circuit techniques to produce 
stable, low distortion waveforms

A truly versatile unit at a Bargain price
* 4 digit frequency readout (eliminates tiresome 
dial calibration) - typical accuracy ± 2% 5 over­
lapping ranges xl. x10. x100 600 OHM Nominal
Output — continuously variaoie 3MV — 2 sv p-p 
-.> Distortion — sinewave less than 0.7% a ikhz 
• Linearity — triangle wave Better than 1% a 
ikhz ■ squarewave rise time - 6V/uz maximum 
output •• Amplitude stability - Better than 0 idB 
on all ranges
with the exception of the display all jcomponents 
mount on a single pcb making this kit suitable for

»Hr

PROFESSIONAL QUALITY

SOLDER SUCKERS
Not to be compared with Inferior 

Hobby types . Saves countless 
hours In fault finding and 

repair of complex PCB’s. 
SINGLE HANDED OPERATION 

SELF CLEANING PLUNGER 
LONG LIFE TEFLON TIP 

»’K DOUBLE DIAPHRAGM,
® DUAL O-RING SEAL
" 225mm x 20mm(d)

50mm STROKE 
POWERFUL 

SUCTION

T1240.. only
T1241. Replac tip. $1.95

T1200
$4.95

LESS THAN $20
* 570° FIXED TEMPERATURE * IRON CLAO SOLDERING TIP

* SUPER COMFORTABLE 
NEOPRENE
FINGER 
GUARD

• 240 VOlt
• 370° Fixed Temperature
• High Efficiency patented Heating Element
• iron clad, chrome plated, long life inter­

changeable tips.

WHY PAY OVER $40?

5 UP

$4.50 ea

INCREDIBLE SAVINGS 
On our Super Popular 

National Semiconductor 
Data Books

$ 9.95 $8.50 
$11.50 $8.50

BUY THE SET 
FOR ONLY. . . . $28

THESE SUPERB TEST EQUIPMENT KITS ALL NOW INCLUDE OUR 
BRILLIANT H 0480 INSTRUMENT CASE.

FUNCTION 
GENERATOR

DIGITAL 
CAPACITANCE METER

7 DIGIT 
FREQUENCY COUNTER

with Deluxe instrument case
NEW DELUXE FINISH 

we are pleased to announce the release of the 
Digital Capacitance Kit housed In our Deluxe 
H0480 ABS instrument Case
This superb Test instrument Kit now compliments 
our top selling Digital Frequency Counter ano 
Function Generator Project Kit Electronics Aus­
tralia Project Measures capacitance of Both 
polarized and nonpolarized capacitors from i 
picofarad to 99 99 microfarads In S ranges 
Check values of unmarked capacitors especially 
those little trimmers that are never coded 
Select precise values for filters and timing net 
works wltnin ease

EXCLUSIVE TO ALTRONICS
Each kit includes precision measured capacitors 
for accurate calibration of each range

TO CP/M 2.2
As a learning tool —

IT S INVALUABLE
As a Reference — 

IT WILL TAKE PRIDE OF PLACE 
NEXT TO ANY CP/M SYSTEM

B9080. ONLY $41.95
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Electronics Australia reviews the

Cat Computer
Apple compatible plus extensive graphics
Dick Smith Electronics has come up with a winner 
with the CA T personal computer, a system which 
offers extensive text and graphics display 
capabilities, music and sound effects, and a 
powerful Basic interpreter.
by PETER VERNON

The CAT computer from Dick Smith 
Electronics is actually two machines in 
one. In itself it is similiar to the Apple II 
but provides enhanced display 
capabilities and sound effects and a 
more extensive Basic interpreter. With 
the addition of an extra-cost emulator 
cartridge and disk drive the CAT 
becomes an Apple II "workalike", able to 
run most Apple II software.

Manufactured by Video Technology 
Limited of Hong Kong, the CAT is a big, 
heavy "all in one" unit with processor, 
memory and interface electronics 
packaged in the keyboard console. 
Dimensions are 486 x 248 x 65mm (W 
x D x H at rear), sloping to 45mm high 
at the front of the console. The colour 
scheme is beige and tan.

A 55 key alphanumeric keyboard and 
an 18 key numeric pad are provided, 
along with eight double-size function 
keys which in conjunction with the SHIFT 
and CTRL keys give 24 programmable 
functions. The keyboard is "dished", with 
the top surfaces of the keys arranged in a 
concave plane for comfortable typing, 
and special function keys are picked out 
in yellow and tan.

Automatic repeat operates on all 
alphanumeric keys and the 
programmable function keys are initially 
defined to allow single-key entry of 
commonly used Basic statements such as 
LIST and RUN.

One minor irritation is the positioning 
of the RUBOUT key above the RETURN 
key. It is a little too easy to reach for the 
RETURN key and instead delete a 
character accidentally.

At the rear of the console is an array of 
controls and connectors. From left to 
right (looking from the rear) are the 
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rocker type power switch, an IEC socket 
for 240VAC power, a reset button, 
colour defeat switch, RGB output, 
composite video output, cassette 
interface connector, volume control for 
the internal speaker, a connector for an 
add-on RS-232C interface, system bus 
connector and a parallel printer port. An 
external RF modulator is also available.

The connector at the rear of the CAT 
console provides an audio output as well 
as composite video, while when using an 
RF modulator sound is heard from the 
speaker of the television set, in addition 
to the CAT's internal speaker (depending 
on the setting of the volume control). 
The "colour defeat" switch eliminates the 
chroma component of the video signal 
to provide a clearer picture when the 
CAT is used with a monochrome 
monitor.

Additional connectors on the right side 
of the console are for an expansion 
interface and a 9-pin D type socket for 
dual joystick controls. Tucked away 
underneath the console are two small 
slide switches, one to specify 50 or 60Hz 
operation and the other to select a 40 or 
80 column display format. The width of 
the display can also be changed by 
software — the switch selects which 
format is operative when the system is 
first turned on.

The system bus connector at the rear 
of the console is normally used by an 
add-on floppy disk drive controller 
cartridge which allows the use of two 
13cm minifloppy disk drives. The 
expansion port at the right takes the 
"emulator" cartridge, which in 
conjunction with special software on 
disk turns the CAT into an Apple II 
"workalike".

Given the recent furore over the 
"Wombat" computer, and the on-going 
debate about software protection 
sparked by Apple Computer's attempts 
to defend its investment, compatibility 
with the Apple II is no light claim. 
Prompted by Dick Smith Electronics, the 
manufacturers of the CAT have gone to 
some lengths to ensure that Apple 
copyright (if any) has not been infringed.

Features of the CAT
High resolution (560 x 192) graphics in 

six colours and bit-mapped 280 x 192 
graphics in eight colours, a choice of 40 
or 80-column text display in upper and 
lower case and three-voice sound effects 
and music capability are the high points 
of the CAT's capabilities. Couple this 
hardware with a Microsoft Basic 
interpreter with support for graphics and 
sound and the system has a lot of 
potential.

The Basic of the CAT is an expanded 
version of that of the Apple II, which was 
also written by the Microsoft company. 
There is one notable omission, however, 
in that the Apple II 40 x 40 "chunky 
graphics" mode is not available on the 
CAT. Typing "GR", which on the Apple II 
enables this mode, causes a syntax error 
on the CAT.

When it is not emulating an Apple II 
the CAT provides five video display 
modes. Two of these are text modes and 
allow either 40 or 80 characters per line, 
with 24 lines on the screen. Both upper 
and lower case characters are 
supported, although program 
statements typed in lower case will be 
converted to upper case when the 
program is listed. The conversion is not 
total however, as some of the 
parameters of program statements 
remain in lower case and will cause a 
syntax error when the program is run.

As well as converting all keywords to 
upper case the Basic interpreter 
automatically inserts spaces between 
statements and symbols, making 
program listings easier to read, although 
a little disjointed at times.

Using the WIDTH statement the text 
display can be formatted with any line



length between one and 80 characters, 
with displays of over 40 characters per 
line using a special half-size character 
set. On an inexpensive colour video 
monitor or converted television set 
there is not sufficient bandwidth to make 
these characters legible, and a wider 
bandwidth monochrome or RGB colour 
monitor is required to make this display 
mode useful.

The colour of characters, screen 
background and border can be altered 
with the TEXT statement, which takes 
three parameters, one for each colour 
selection, chosen from a range of eight.

Colours can also be swapped between 
characters and background with the 
INVERSE statement, although some 
colour combinations are unreadable on 
a low resolution monitor. Messages on 
the screen can also be highlighted with 

the FLASH statement, which causes text 
to alternate between INVERSE and 
NORMAL modes.

In addition to two text modes, the CAT 
has three graphics modes. The first is an 
Apple-compatible 280 x 192 resolution 
display in six colours (including black and 
white) but the effect of a colour 
specification varies according to the 
exact position of a pixel on the screen. 
Pixels in even-numbered columns are 
always either blue or magenta while 
pixels in odd numbered columns are 
either red or green. Two adjacent pixels, 
however, are always shown as white.

A second version of this same mode is 
also available, which limits vertical 
resolution to 160 points but allows four 
lines of text to be displayed at the 
bottom of the graphics screen.

The same resolution with more 

colours, is available in a "bit-mapped" 
mode which is not derived from the 
Apple II. This mode also has a resolution 
of 280 x 192 but allows eight colours, 
with no limitations on how colours are 
mixed on the screen. Two pixels placed 
next to each other will retain their 
individual colours.

A "double resolution" mode is also 
available, allowing displays of 560 x 192 
pixels. Colour combinations are the 
same as for the Apple-compatible 280 x 
192 mode display mode.

In practice, the bit image graphics 
mode results in the most pleasing 
displays. The limitations on the use of 
colour imposed by low and double 
resolution modes mean that the colour 
of an arbitrary line cannot be guaranteed 
and that coloured shapes will be 
incomplete.
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Cat Computer
Note that except for a four line text 

area at the bottom of the graphics 
display screen, text and graphics cannot 
be mixed. When a graphics program 
does not perform as expected the 
computer often remains in the graphics 
mode, giving the user no indication of 
what has gone wrong. Returning to the 
text mode requires typing "TEXT", 
without the benefit of seeing what you 
type, or pressing Function key 4 (defined 
as "TEXT" by default).

We tested the CAT on a colour 
television set converted for direct video 
entry and on the same set using an RF 
modulator and found that there was 
insufficient resolution to allow the 80 
column characters to be legible. Colours 
were also "washed out", lacking in 
saturation, and the fine detail of some 
displays was lost.

We also tried an RGB video monitor, 
an AMUST unit made available by Dick 
Smith Electronics. This monitor connects 
to the RGB video connector at the rear 
of the console, and although small 
(28cm diagonal, 20 x 14cm usable area) 
provided a far superior picture. Colour 
displays were bright and fully saturated 
and details of the picture were crisp and 
clear. At around $700 though, the use of 
an RGB monitor adds considerably to 
the cost of the CAT system.

Basic statements and 
functions

The Microsoft Basic of the CAT is 
compatible with that of the Apple II but 
includes extensions to enhance the 
capabilities of the system. Program 
listings intended for the Apple II can be 
typed in as is and will run as specified, 
except for the "chunky graphics" mode.

SHLOAD, DRAW, XDRAW, ROT and 
SCALE support the "shape table" feature. 
Graphics shapes defined as a series of 
vectors can be stored in memory and 
reproduced at any point on the screen in 
Apple-compatible high resolution and 
CAT "double resolution" modes. Before

The emulator cartridge provides 16K of RAM to store Apple-compatible software.

drawing the shape can be rotated and/or 
scaled, and shapes can also be erased 
and re-drawn elsewhere for animated 
effects. Shape tables can also be saved 
on cassette or disk and re-loaded as 
required.

Points and lines can also be plotted on 
the screen with the HPLOT statement. A 
pair of coordinates as parameters to this 
statement sets a single point, while 
HPLOT with two pairs of coordinates 
separated by "TO" will draw a line 
Multiple lines can be drawn with a 
single statement by adding further 
coordinate pairs, as follows;

HPLOT 0, 0, TO 279, 191, TO 0, 191 
TO 0, 0

The task of graphics programming is 
further eased by statements such as 
DRAW SCIRCLE, DRAW HSQUARE and 
PAINT. Outlines of circles, arcs, 
rectangles and ellipses can be drawn 
with a single statement with the H prefix, 
while equivalent statements with an S 
prefix draw solid shapes. The PAINT 
statement is also available to fill irregular 
shapes with colour. It takes parameters 
specifying the point where PAINTing is 
to begin, the colour to be used as fill and 
the colour of the boundary at which 
PAINTing is to stop.

In addition to the graphics 
enhancements the CAT offers expanded 

sound effects and music capabilities. The 
original Apple II design allows only 
"single bit" sound activated by the BEEP 
statement. One bit of a particular 
memory location is connected to a small 
amplifier and internal speaker and is 
toggled on and off to create square 
waves with a frequency depending on 
the rate of switching.

While it is possible to produce music in 
this way, the amount of work required is 
out of all proportion to the effects 
produced. The addition of a separate 
sound generator chip in the CAT is 
therefore a welcome development to 
those unconcerned with Apple 
compatability.

Two versions of the SOUND statement 
control the three channel sound 
generator. The first version uses 
numbers between 1 and 63 to specify 
the pitch of each note, the duration, 
volume and sound channel to be used' 
Only one channel at a time can be 
activated with this version of the 
statement.

The second version of SOUND uses 
letters of the alphabet to specify notes 
over a seven octave range. The tempo, 
length and volume of any note can be 
specified, and more than one sound 
channel can be activated simultaneously. 
Each note is specified as one of A, B, C,

At the rear of the CAT console is an array of connectors including a printer port, expansion bus and two video outputs.
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The CAT personal computer is an "all in one" unit with a keyboard and a numeric pad well-suited for prolonged use.

D, E, F, G in one of seven octaves, and 
optionally, as either sharp or flat.

SOUND C4 for example, produces the 
note middle C.

Percussion, phasor sounds and other 
effects can be produced with the NOISE 
statement, which controls a separate 
sound channel and allows either random 
("white noise") or periodically varying 
waveforms with one of four 
predominant tones. Volume is specified 
as one of 16 levels between 0 (off) and 
15 (maximum).

Duration of the sound is specified in 
increments of 1/5Oth second, using a 
parameter between 1 and 255. Longer 
noise effects are produced with two or 
more statements in succession.

Any of the graphics display pages of 
the CAT can be reproduced on an Epson 
type dot matrix printer using the Basic 
command PRINT SCREEN. This function 
is designed to work with the MX-80 and 
similiar printers, but not the Seikosha 
GP-100 series, which use a differently 
configured print head.

Program editing features are not as 
extensive as those of some other 
machines, and appear over-complicated. 
They are not mentioned in initial copies 
of either manual accompanying the 
machine, but books on the Apple II are 
applicable. At the time of this review 
revised manuals were in preparation.

Variable names in CAT Basic can be up 
to 40 characters long, a boon to 
programmers who like to write self- 
explanatory code. All numeric variables 
are stored to nine-digit accuracy, and 
there is no provision for designating 
particular variables as integers or double 
precision.

Use of machine language routines is

CAT specifications
Processor..................................................
RAM...........................................................
ROM...........................................................
Interfaces.................................................

Display.

Sound .

Software

Documentation

well-supported. The "Ampersand" 
command (&), causes a Basic program to 
jump to a machine language routine 
starting at address $O3F5 (hex). Naturally, 
a machine language routine must be 
stored in memory before the statement 
is used or the results will be extremely 
unpredictable.

The CALL statement is also available, 
allowing a more flexible use of machine 
code from Basic. CALL takes a variable 
which represents the (decimal) address 
of a machine language subroutine. The 
ROM-based "kernel" routines of the 
CAT, including a machine language 
monitor program, can be activated with 
the statement CALL -151. Machine 
language subroutines can also be 
entered with the USR statement, which 
causes a jump to a machine language 
subroutine pointed to by an address 
stored in locations 000A-000B.

...........................6502 at 2MHz.
48K, 64K in emulation mode. 

32K, partly overlaid by emulator.
Cassette port, games port, 

parallel printer port, 
expansion port, system bus, 

optional RS-232C.
Text: 40 x 24 lines; 80 x 24 lines. 
Graphics: 280 x 192, 560 x 192. 
.............. Three voices, six octave 

range, programmable noise.
24K Microsoft Basic in ROM; 

machine language monitor; 
Apple II compatible Basic on 

emulator disk.
Under revision at time of review.

The built-in machine language monitor 
program allows the contents of memory 
to be examined and altered and machine 
code programs to be entered and run, 
although there is no mention of this 
feature in the manuals accompanying 
the machine.

Software and expansion
Dick Smith Electronics has tested 

around 400 programs for the Apple II 
which will run on the CAT either with or 
without the emulator cartridge. A list of 
these programs is available on request.

By far the largest proportion of this list 
are games programs, with the 
spectacular graphics familiar to admirers 
of the Apple II. Games such as Crisis 
Mountain, Zaxxon, Microsoft's Flight 
Simulator, Missile Defence and all the 
Scott Adams Adventures run without the 
emulator. Others such as Three Mile
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Island and Olympic Decathlon require 
the emulator.

Note that there is at present no 
software available for the CAT as such. 
None of the commercially available 
programs take advantage of the extra 
graphics and sound capabilities of the 
machine. A program written for the 
Apple II computer will run in exactly the 
same way on the CAT and would need 
to be modified to use the additional 
features of the machine.

We were however supplied with a 
demonstration disk which highlights the 
special capabilities of the CAT and each 
computer comes with a cassette copy of 
the same software. Additional purpose- 
designed programs may become 
available if independent software 
suppliers decide that the market is 
worthwhile.

Hardware expansion is at present 
limited to the disk controller cartridge, 
emulator and an RS-232C serial interface. 
The single expansion bus connector of 
the CAT is required for the emulator 
cartridge, while the external disk 
controller cartridge plugs into a bus 
connector at the rear of the computer. 
The RS-232C serial interface connects to 
its own port at the rear of the console.

The emulator cartridge is a bank of 16K 
RAM which can be switched in and out 
of circuit. It is equivalent to the Apple 
language card" or other 16K memory 

expansion boards, and is supplied with a 
disk containing the DOS and copies of 
two Apple II compatible Basic

CAT Computer Basic statements and functions
ABS, AND, ASC, AT, ATN, CALL, CHR$, CLR CONT COS DATA def DEL DIM, DRAW, END, EXP, FLASH, FN, FOR FRE GE? GOSUR 
GOTO, HCOLOR-, HGR, HGR2,3,4,5,6, HIMEN HOME HPLOT HTAR 
IF, IN, INPUT, INT, INVERSE, LEFTS, LEN LET UST LOAD I nr 
LOMEM, MIDS, NEW, NEXT, NOISE, NOT, NORMAL ON ONERR OR 
PAINT, PDL, PEEK, POKE, POP, PCS PR# PRINT READ RECAI I 
RESTORE, RETURN, RESUME, RIGHTS RND ROT= RUN ’savf’ 
SCALE-, SGN, SHLOAD, SIN, SOUND, SPC, SPEED SQR STOP STRS 
STORE, STEP, SWAP, TAB, TAN, TEXT, THEN TO R TROFF ’TRON 
USING, USR, VAL, VTAB, WAIT, WIDTH, XDRAW. ’ ’ °N’

interpreters. When the CAT is first 
switched on with the emulation disk in 
the drive, the disk operating system is 
loaded into the emulator memory and 
the user is asked to select either 
standard or integer Basic.

Some programs definitely need the 
additional facilities provided by the 
emulator. Unfortunately for the user 
there is no way of determining 
beforehand whether a program which is 
not on the DSE list will need the 
emulator.

Even with the emulator, not all Apple II 
programs will run on the CAT although 
the odds are good. Of 140 programs 
tested by one Dick Smith Electronics staff 
member, only one was found to be 
incompatible with the CAT emulator 
combination. Those programs which 
make extensive calls to the lesser used 
machine language monitor subroutines 
of the Apple II give the most trouble.

Sandy's Word processor and 80 
column Visicalc for example, run when 
the emulator is fitted, but the Zardax 
word processor will not.

In conclusion
If you want a machine which is 

compatible with the Apple II and which 
is supported by a reputable retailer, the 
CAT with emulator is good value. 
Readers will have to decide for 
themselves whether Apple compatibility 
is important to them and how much 
effort they are prepared to put into 
collecting and testing software for the 
system.

The best points of the CAT are its 
quality design and presentation, colour 
graphics and sound capabilities and 
powerful Basic interpreter. Even without 
Apple compatibility it is a personal 
computer worthy of note.

The CAT computer costs $699, with 
the emulator cartridge an additional $99. 
A controller cartridge for two disk drives 
costs $149, with half-height 13cm disk 
drives to suit at $349 each. The RS-232C 
interface is $129, and a pair of joysticks is 
available for $34.50. An Apple­
compatible CAT with one disk drive is 
thus $1296 including the emulator, disk 
operating system and Basic. *

Extensive use of LSI circuits in the CAT keeps the chip count low. Note the separate power supply board. 
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WE

WE

WE

WE

WE

DO HAVE STOCK OF ALL ADVERTISED ITEMS.

DO HAVE A FAST BANKCARD MAIL-ORDER SERVICE.

DO HAVE AN AUSTRALIA-WIDE

HAVE OUR OWN ENGINEERING

HAVE BEEN IN THE COMPUTER
OVER TWO YEARS.

At last iT’s here! —the CONDOR is fully compatible
VxVXl IwVI ■ ^ith the । bM-PC at a fraction of the price — 

check out the features of this fully-configured business system! 4 

• 16 bit 8088 processor running at 4.77 MHz. k V
128K RAM-expandable on-board to 256K.
Twin Matsushita 320KB disc drives (640KB total). IBM PC

USER BASE.

DIVISION.

INDUSTRY FOR

MULTIFUNCTION BOARD
For IBM-PC or compatible computer

1 x RS232 serial communication part. 
Real-time clock with battery backup. 
Fully detachable slim-line keyboard with 
95 keys including 8 separate cursor control keys. 
Centronics parallel interface.

compatible 
hardware 

and 
software

• 64K-256K RAM
• Centronics printer interface*^^^
• RS232 Port (2nd RS232 optional)
• Real time clock with battery backup
• As used in CONDOR computer

«w

• Graphics —320 x 200 color, or 640 x 200 b/w.
• Monitor —capable of driving RGB, color or b/w monitors.
• Comprehensive user manual. ’
CONDOR uses the superb MS-DOS 2.0 operating system and will run the 
countless packages designed to run under MS-DOS such as Lotus 1-2-3, 
Mu Iti plan, Wordstar, Visicalc, DBASE 11, Copy 11 PC etc. CONDOR will also 

run CP/M-86 and associated software. Software 
supplied with CONDOR includes MS-DOS 2.0 
(licenced by Microsoft Corp.).

. $3490

FREE — start-of-day routine to transfer real time 
clock to MS-DOS clock $549

SLIM DISC DRIVES

DM-1202 1 2 AMBER MONITOR
Finally! a full size AMBER 
monitor for under $200!
Forget that eye strain from 
staring at a tiny green screen.
Rugged steel cabinet.
Input signal:
1 ± 0.2v pp composite video.
Video response 18MHz.
12" C.R.T. 90° deflection. Amber.
Highresolution — easily handles
Videx 80-column. only $199
Suitable for all popular computers. *

APPLE POWER !
- has your Apple power supply given up?

THIS ONE won't!
* Thumping 60 watt rating.
* Fuse protected.
* No cooling fan required.

$89

ALPS mechanism. 
Metal Band positioner. 
13 or 16 sector. 
No-contact write protect. 
Super-quiet operation. 
M.T.B.F. 8000 hrs. 
Dimensions 60x151x250mm. 
Includes cable, case and manual.
Apple II compatible ennn

UNBEATABLE VALUE AT

APPLE H Accessories

Z80 (CP/M) Card
RS-232 Card
Epson Printer Controller 

(with cable)
Disc Controller
80 Column Card
Joystick

S59
$63

S69 
$54 
$89 
$19

ALL PRICES 
INCLUDE SALES TAX

EagleEagle Electronics Computer Centre 
83 Princes Hwy., St.Peters, (cnr.Short St.)

HI bonHcard
P.O. BOX 161, ST. PETERS, N.S.W. 2044, AUSTRALIA. TELEPHONE: (02)516 4540 Errors and omissions excepted



MAIL ORDER MAILORDER MAILORDER

OC 
LU

QC 
LU

Œ

oc 
LU

DC

; 7400 
& 7400 
■ 7402 
■ 7403 
V 7404 ■ 7406 
■ 7407 
H 7408 
I 7410 
■ 7411 
I 7413 
■ 7414 
I 7416 
I 7417 
■ 7420 
I 7421 
I 7423 
I 7425 
I 7426 
I 7427 
I 7430 
I 7432 
I 7437 
I 7438 
I 7440 
I 7442 
I 7444 
I 7445 
I 7446 
I 7447 
I 7448 
I 7451 
I 7454 
I 7470 
I 7472 
I 7473 
I 7474 
I 7475 
I 7476 
I 7483 
I 7485 
I 7486 
I 7489 
I 7490 
I 7492 
I 7493 
I 7495 
I 7496 
I 7497

74107 
74122 
74123 
74125 
74126 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74174 
74175 
74176 
74177 
74180 
74182 
74184 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74251 
74279 
74283 
74290 
74293 
74298 
74365 
74366 
74367 
74368
7 4L SOO 
74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS20 
74LS21

40 
.40
40 
.40 

250
40 
40
40 
40 
.40
80 
50
50 
40
40 
.40 
.50 
.40
50 
40 
.50 
50 
50
40
60
89

1.00
1 00

80
1 16 

40
40 
42
40 
48
40 
54
40 
.75
75
70

4 90
70
70 
75
75
60 
99
60
60 , 
70
40 
.57 
75

1 95 
90

1.29 
60
50

1 45 
80
83
80

1 12 
80

1 20 
80 
80 

.79 
99

220 
59 
60

1 20
1 10 ; 

70
1 05
3 50 

59 
99 
69 
79
70 
70
70
79 I 

1 45 
1 60 
2 50 
1 35

60 
69 
62 
85 
66
83 
83 
83
83

40 
40
40 
40 
60
40 
60 
25
40 
40
40 
40
40 
4°

Why buy from a man order only house 
when we have two shops for convenience 
and a highly efficient mail order service?

74LS27 
74LS30
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS83 
74LS85 
74LS86 
74LS90 
74LS92
74LS93
74LS95 
74LS96 
74LS107 
74LS109 
74LS112 
74LS122 
74LS123 
74LS125 
74LS126 
74LS132 
74LS136 
74LS138

I 74LS139 
74LS151 
74LS152 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS163 
74LS164 
74LS165 
74LS170 
74LS173 
74LS174

' 74LS175 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259

' 74LS266 
74LS273 
74LS279 
74LS283 
74LS290 
74LS293 
74LS298 
74LS352 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
74LS378 
74LS390 
74LS393 
74LS447 
74LS629 
74LS640 
74LS670 
8ILS95 
8ILS96 
8ILS97 
8ILS98
74F00 
74F00 
74F02 
74F04
74F08 
74F10

74F20 
74F32
74F64 
74F74
74F86 
74F109 
74F138

5% off for order over S100 
10% off over S500; 12% off over S1000

40 
.40 
.40 
.40 
40 
40 
.40 
45 
.54 
49

1.50 
.40
40
40 
40
40

49

.31 
60 

.55

.60 
80

38 
39 
59 
.61
40 
53 
45
40 
90 
90

55
80

1.30
52
45 
43
40
59
52
56
80
65 
79 

.61
90
80
83 
79
60
80

80
80
80 

1.80 
1 85 
1 90 
1 90 
1 95 
2 10

52
82 
55
52
90
47
79
39
89

56
50
80
60
80
80
60
60
60

1 80
1 80

49
1 10

52
69
70
72 

4 90 
1 70

99
1 85
1 85 
■ 85
1 85

70 
70
70
70
75 

.75 
75 
75 
75 
85

1 10 
96

74F139 1.58 74C373 260
74F151 1.58 74C374 2.50
74F153 1.58 74C901 85
74F157 1.58 74C9O2 .80
74F158 1.58 74C904 .77
74F175 2.50 74C906 .75
74F181 4.35 74C907 .75
74F182 2.30 74C908 1.50
74F189 6.80 74C910 12.50
74F190 3.60 74C911 11.85
74F191 3.60 74C912 12 50
74F194 2.16 74C914 2.20
74F241 3.15 74C915 1.95
74F243 3.92 74C917 12.00
74F244 3.15 74C918 1.80
74F251 1.75 74C920 5.50
74F253 1.75 74C922 560
74F257 1.75 74C923 5.40
74F258 1.75 74C925 750
74F350 3.20 74C926 7.90
74F352 1.75 74C927 6.80
74F353 1 75 74C928 8.50
74F373 3.60 74C929 4.20
74F374 360 74C930 4.20
74F399 250 74C941 225
74F521 380 74C989 8.60

•74F533 3.60 4000
74F534 3.60 4000 .50
74S00 4001 .50
74S00 40 4002 .50
74S02 47 4006 80
74S03 45 4007 .50
74S04 40 4008 .70
74S05 44 4009 66
74S08 44 4010 .62
74S10 44 4011 .50
74S11 
74S15
74S20 
74S30
74S32
74S40
74S51
74S64
74S74
74S86 
74S112
74S113 
74S132
74S133 
74S135
74S136 
74S138
74S139 
74S140
74S151
74S153 
74S157
74S158 
74S161 
74S174
74S175
74S188 
74S189
74S194 
74S242
74S253 
74S257
74S258 
74S283
74S287
74S288
74S289

.42 
59 
42 
47 
49 
50 
42

50 
58
68 
78
58 
45

1 20
2 20 
78
88 
80
65 
65
80 
78

450 
78
85 

280
285 
1 50
395 

85 
.93
99

1 60 
2.50
2 40 
310 ,

74C00 
74C00 
74C02 
74C04 
74C08 
74C10 
74C14
74C20 
74C30 
74C32 
74C42
74C48
74C73 
74C74 
74C83 
74C85 
74C86 
74C89 
74C90
74C93 
74C95 
74C107 
74C150 
74C151 
74C154
74C157 
74C160 
74C161 
74C162 
74C163 
74C164
74C165 
74C173 
74C174 
74C175 
74C192 
74C193
74C195 
74C200 
74C221 
74C240
74C244

60
60
60
60

80 
60 
.60 
60

1.25 
1 65

90 
1.00 
2 10 
1 40

60
3 70 
1.40
1 40 
1 50
1 05 
340
2 90 
4 65 
2.60
1 30 
1 05
1 25 
1 20
1.50
1.65 
1 00
1 00

90
1.55

95 
1 65

12 95 
2 65 
335

4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4033 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4055
4060 
4063 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4081 
4082 
4085 
4086 
4089 
4093 
4094 
4099 
4104 
4160 
4161 
4163 
4174 
4175 
4194 
4409 
4411 
4419 
4469 
4495 
4500 
4502 
4503 
4507 
4508 
4510 
4511 
4512
4514 
4515 
4516

50 
.31 
80 
65
60

1.00 
78 
.60 
.60 
79 
.66 
40
56 

.40 

.98 

.60
69 
84
60

3.25 
1 80
1 80 

90
1.00 
1.00
.60 
.80

1 00 
1.50
1.00

50 
50 

.50 

.72
1 15 

80
2.20 
1.00
1 10

80 
60 

.60 
60 
60 
60 
60 
60

1 00 
60
60 
60 
60 
60

2.10 
40
90 

1.20 
2.30

80
1 10
1 10

80
80 
80

560 
1050
3 40 

13 50
280 
5 80

88 
68 

.60
1 20 

80
80 
70

1 70 i
1 95 i
1 00 I

4518
4519 
4520
4521 
4522
4526 
4527
4528
4529 
4531
4532
4534
4538
4539 
4541
4543
4553
4555
4556
4558
4560
4569
4572
4583
4584 
4585
4599
9000
9300
9302
9304
9307
9308
9309
9310
9311
9312
9314
9316
9318
9320
9321
9322
9324
9328
9334
9338
9340
9368
9370

4.20

1.00 LF398 3.95
1 00 LF398H 6.50
1 00 LF13741 .72
2.00 LH0002 10.90
1.14 LH00042CH 9.50
1.90 LH0070-1H 15.90
1.00 LH0071-1H 17 45

84 LM10CH 6.50
1.24 LM304H 2.95
1.04 LM307 .50

95 LM310 1.95
6.00 LM311-14 1.20
1.10 LM318 1.75

.60 LM319 1.95
1 10 LM322 1.95

94 LM325 4.50
300 LM329 80

.60 LM334 1.60
65 LM335Z 1.50

1.40 LM336Z 1.50
2.50 LM349 1.65
2.10 LM358 80

60 LM358AN 1 40
1 00 LM374 4.80

70 LM377 2.10
82 LM380-8 1.20

UA747 
UA1458 
UA1488 
UA1489
UA2901 
UA3086 
UA4136 
UAA170 
UAA180 
ULN2OO3 
WD1393 
WD1691
XR2206 
XR2207
XR2208 
XR2211
XR2216 
XR2240
XR2243 
8T26 
8T28 
8T95 
8T96 
8T97 
IIC90 
95H90

65 (

98 
.50 
70 
70
.60 
.50

I.20 
1.60
I.60 
.25 
¡00 
.50 
.95 
.00 
.20 
.90 
.80 
.00 
.00 
80

3.(

8292 
8293 
Z80CPU 
Z80ACPU 
Z80BCPU 
Z80P10 
Z80AP10 
Z80510 
Z80CA510 
Z80CTC 
Z80ACTC 
Z80DMA 
Z80ADMA 
8741A
8748 8 !
8749 !
8755A ;
VOLT REGS 
LM309H

35.00 
25.80

4.90 
5.90

11.00 
440
5.80 

12.70 
16.00
5.00 
6.50

14.50 
17.00 
36.00 
26.00 
55.00 
35.00

3.90

60 
1.10

62 
1.50 
1.90

.64
88

i 69
54 

.59
78

1 40 
5.00

88 
55 

.78
99

1.18
1 30 
2.85
1.18

LINEAR ETC.
AD570 
AD7524 
ADC0800 
AOC0804 
ADC0808 
ADC08O9 
ADC0817 
ADC1210 
AY-3-1015 
AY-3-8910
BR1941 
BR1943 
CA3028 
CA3036 
CA3039 
CA3O59 
CA3081 
CA3130 
CA3130T 
CA2140 
CA3140T 
CA3146 
CA3401 
DAC0800 
DAC0808 
OAC1220 
DM8121 
DM8130 
DM8131 
OM8309 
DM8310 
DM8312 
DM8316 
DS8820 
DS8830 
DS8833 
DS8836 
DS8859 
DS8869 
DS75107 
DS75108 
DS75110 
DS75150 
DS75154 
DS75451 
DS75452 
DS75453 
DS75454 
FD1771 
FD1791 
FD1793 
FD1795 
ICL7106 
ICL7107 
ICL7660 
ICM7217A 
ICM7218A 
ICM7555 
ICM7556 
LF347 
LF351 
LF353 
LF356 
LF357

55.00 
12.10 
14 90
5.50 

12 60
800 

13.60 
58.00
6 50 

1000 
11 50 
12.00

1 90 
4 50
1.60
6 50

99
1.40 
1 95

80
1.95 
2.20

99 
320 
250

1250 
250
5.20 
295

64
88
54
78 

250 
2.70
2.90 
2.50
2.05 
1 80

80 
1 20
1 20
1 20

95
60
45
80
66 

19 00 
36 00
30 00
35 00
13 50 
1700

4 80 
1750
18 00

1 90
2 70
1 95

60
90

1 25
125

ROD IRVING ELECTRONICS

LM380-14 
LM381 
LM382 
LM383 
LM386 
LM387
LM394CH
LM565 
LM566 
LM567 
LM1830 
LM1886
LM1889 
LM2917-14 
LM3080 
LM3089 
LM3524 
LM3900
LM3905 
LM3909
LM3911 
LM3914
LM3915 
LM3916
LM4250 
MC 1350
MC 1406 
MC1445
MC1456 
MC 1466
MC 1494 
MC 1495
MC 1496 
MC3340
MC3370 
MC3470
MC3486 
MC10116

1.40 
1.80 
1.50 
1.95
.72 
80

5.80 
89

2.00
90

3 20 
6.00 
240
2.10
1.20 
2.90 
298
1.00 
1.50 
1.50 
2.00 
495
475 
480
3.00
1 38 
9.00 
3.90 
1.60

13.50
7.40
7.20 
390 
1.40 
370
900
3.30 
1 40

MICRO 
2102 
2112 
2114 
2532 
2564 
2708 
2716 
27128 
2732 
2764 
2816 
2911 
2912 
2920

MCM66740 16 00
MM5303 
MM5837 
MM58167
MN3001

6.50
2.50

11.50
14.50

MSM58372 12 50
NE530 
NE558 
NE571 
NE5534 
NE5534AN 
OM321 
OM335 
OM350 
SA80600 
SN76477 
SN76488 
TA7205 
TCA220 
TL061 
TL062 
TL071 
TL072 
TL074 
TL075 
TL081 
TL082 
TL084 
TR1602 
TR1863 
TR1983 
UA301 
UA301H 
UA305H 
UA308 
UA311 
UA311H 
UA324 
UA339 
UA348 
UA393 
UA555 
UA556 
UA709 
UA710 
UA711 
UA723 
UA723H
UA725 
UA739 
UA741 
UA741H

230 
1 90 
2 90 
1.75 
250

1010 
17.50
9 50 
6.50 
565
7 40 
280 
850
1.10 
1.55

80 
1.50 
2.85 
3.20

60
1 20 
2.35 
730 
670 
900

48 
1 35
1 25

58
62

1 30 
90
45

1.40 
52 
60 
90
58 
75 
60 
49

1 30
2.50

60

240
1 60
1.80
1 95

12.50
7.00

1.50 
7.50
2 95 

11.75 
16 50
5.90
4.50 

39.00
5.40 
9.50

12.50 
32.00 
22.00

108.00
4116 15ONS 2 95
4164 15ONS7 50
6116P3 
6502 
6502A 
6505 
6507 
6520 
6522 
6522A 
6532 
6545 
6551 
6800 
6802 
6808 
6809 
6810 
6820 
6821 
6840 
6844 
6845 
6847 
6850 
6852 
6854 
6875 
68A09 
68800 
68B21 
68B40 
68B45 
68B50 
68B54 
8080 
8085A 
8086 
8088 
8155 
8156 
8185 
8202A 
8203 
8206 
8212 
8214 
8216 
8224 
8226 
8228 
8231 
8237 
8238 
8243 
8251A 
8253 
8255A 
8257 
8259 
8271 
8272 
8273 
8274 
8275 
8276 
8282 
8283 
8284 
8286 
8287 
8288 
8289 
8291A

6.80
945
980

12.00

2.99 
7.90

10.80 
10.70 
19.80 
13.80
4.90 
6.50 
4.50

14.00
3 20 
285
2.70 
5.80

11.50 
11.50
7.50 
2.50 
270
880

1250 
29 50
650 
390
780

16 50 
3.40

12.00 
6.90
5 90 

53.00 
42 00

5 20
5.50

35 00 
57 00
57 00

117 00
1.60
1 80
1 65 
4.50
1.80
350

285 00 
42 00
1080
300
4 90 
560
350
6 50
4 70

97 00 
30 00
59 00 
44 00
45 00 
24 00

8 40 
840

1040 
840
840

25.00 
32 00
43 00

LM317HVK 7.50
LM3371 1.50
LM337HVK 12.00
LM337K 
LM338K 
LM350K 
LM3501 
LM396K 
LM79L05 
LM79L12 
LM79L15 
SH1605 
UA317T 
UA317K 
UA309K
UA494
UA7805 
UA7805K 
UA7806 
UA7808 
UA7808K
UA7812 
UA7812K 
UA7815 
UA7815K 
UA7818
UA7818K
UA7824 
TIA7824K 
UA78H05K 
UA78H12K 
UA78HGKC 
UA78L05 
UA78L12 
UA78L15 
UA78M05 
UA78M12
UA78P05K ' 
UA78540 
UA7905 
UA7905K 
UA7908
UA7908K 
UA7912 
UA7912K 
UA7915 
UA7915K

6.50 
8.00 
6.30 
4.50

18.90 
.70 
.60 
.60

1400
1.50 
2.60
1 70 
320

65 
1.65
.75 
.65

1 65 
65

1 65 
65

1.65 
.70

1 70 
.65

1.70
7.50
9.20

: 9 80
40 
40
40 

.60
60

15.70 
280

.72
1 85 

72
1 85 

72
1.85 
.90

1.85

IN4001 
IN4002
IN4004 
IN4007
IN5404 
IN5408
OA47 
OA90 
OA202 
OA636 
P6006 
6A400V 
BAW62 
BA102 
IN3492 
25A100V
IN3492R 
25A100V 
INS060
BRIDGES 
10A400V 
25A400V 
BR254 
25A400V 
8R354 
35A400V 
W04
I5A400V
ZENERS 
IN4733A 
5IV 1 WATT 
IN4734A

.05 

.05 

.05 

.05 
16

18 
88 

.90

.36

.30

.70

.50

.50 
30

.80 

.10

3.95

4.50

.40

.18

56V1 WATT .18 
IN4736A
6.8V 1 WATT .18
IN4740A 
IOV 1 WATT .
IN4742A 
1291 WATT .
IN53498
12V 5 WATT . 
BZX61/C75 
75V 1 WATT .1
TRANSISTORS

.18

.18

.70

.80

UA79HGKC 16.00
UA79M05 
UA79M12
OPTO 
4N25 
4N26 
4N28 
4N32 
4N33

65
65

98
98
98
98

AC 126 
AC 127 
AC128 
AC 187 
AC188 
AC 149 
AC161 
AC 162 
AF127 
BC107 
BC1078 
BC108 
BC108C 
BC109 
BC109C 
BC177 
BC178 
BC179 
BC212 
BC318 
BC327 
BC328 
BC546 
BC547 
BC548 
BC549 
BC549 
BC550 
BC556 
BC557

.70 
60
86 

.58 
1.10 
1.90 
1.70 
1.70

98 
.30
35
30
35
30
35
35
35
35
20

20 
20 

.15 

.15 

.15 

.15
16 

.15 

.15 

.15

Z0164
RECT YELLOW 

25

4N35 98 BC557B .16
MCT6 1.40 BC558 .15
MCT2 95 BC559 .15
FND357 1 60 BC637 35
FND500 1 40 BC639 30
FND507 1 60 BC640 30
FND800 3 50 BCY70 60
TIL31A 2.50 BCY71 .60
TIL81 2.00 BD135 60
BPW50 2 00 BD136 60
COY89 90 BD137 40
MOC3020 2 10 BD138 40
MOC3021 2 50 BD139 40
MAN72A 1 25 BD140 40
MAN74A 1 25 B0233 40
FCD820C 90 BD235 42
FCD825C 90 BD236 42
FCD850C 1 20 BD237 44
FPT1008 1 30 BD238 44
MSM3914 8 50 BD262 .75
MSM3916 8 50 BD263 .75
LEDS
3mm GREEN 16
3mm RED 10
3mm YELLOW 16

BD437
BD647
BD677
BD681
BD682

46
1 98

62
80
80

3 10
3 10 

80

5mm GREEN 16
5mm RED 10
5mm YELLOW 16 
Z0162

BDV64B
BDV65B
BDY96 BVX

RECT GREEN
9«; BDY97 BVX 80

FLS010 
5mm LED CLIP

DIODES 
IN4148 
IN914

08

03
03

BF459
BF469
BF470
BF494
BFY50
BFY90
BU 126 
BU208
BU326A
BUX80 
BUMFE121 
MFE1311.40
MJ413 

’ MJ802 
, MJ1001 
> MJ 15Q03 
, MJ15004

MJ2955
' MJ4032

MJ4035
I MJ4502 
I MJE340

MJE350 
. MJE251

MJE70C 
i MJE800

MJE2955
I MJE3O55 

MPSA05 
MPSA06 
MPSA12 
MPSA14 
MPSA42 
MPSA56
MPSA92 
MPF102 
MPF103 
MPF105 
MRF237 
MRF454 
MRF475 
MRF901 
TIP31 
TIP31A 
TIP31B 
TIP31C 
TIP32 
TIP32A 
TIP32B 
TIP32C 
TIP41 
TIP41A 
TIP41B 
HP41C 
TIP42 
TIP42A 
TIP42B 
TIP42C 
TIP111 
TIP112 
TIP116 
TIP117 
TIP120 
TIP122 
TÍP125 
TIP127 
TIP2955 
TIP3055 
2N301 
2N697 
2N918 
2N2219 
2N2219A 
2N2222 
2N2222A 
2N2369 
2N2484 
2N2646 
2N2647 
2N2894 
2N2904 
2N2905 
2N2905A 
2N2906 
2N2907 
2N2907A 
2N3019 
2N3053 
2N3054 
2N3055 
2N3302 
2N3440 
2N3441 
2N3442 
2N3563 
2N3564 
2N3565 
2N3566 
2N3567 
2N3568 
2N3569 
2N3638 
2N3640 
2N3641 
2N3642 
2N3643

3.50 2N3644
BF115 .57 2N3646
BF167 60 2N3702
BF173 60 2N3704
BF180 80 2N3771
BF184 70 2N3772
BF198 22 N3773
BF199 22 N3819
BF337
BF458

50
51

N3866
N3904

.51 
80 

.80 
27 
53 
.72 
.87 
50 
.92 
.50 
40

3.40 
3.95 
2.50 
3.95 
3.95 
1.70 
8.00 
7.50 
4.10

.75 

.85
1.25 
.51
.51 

1.92 
1.76
.19
19 

.19 

.19 

.19 

.19 

.19 

.56 

.79 

.79
3.90

29 00 
450 
280

40 
45 
.54 
.62

56 
.58 
64 
66 
70 
74 
.76 
.60 
76 
.80 
.82 
68 
75 
.77 
.83 
.66 
.72 
77 
96 

1.50 
1.50 
3.90

42 
42
42 
48
42 
48
42 
42

1 60 
36 
45
45 
49
40 
42
49 
46
46

80
39
80

2 50
230

18

18

18
18
18
18
18
18
18
18
18

.27
25 

320 
3 60 
4 30

60
86
20

2N3906 
2N4032 
2N4033 
2N4036 
2N4121 
2N4236 
2N4237 
2N4250 
2N4258 
2N4355 
2N4356 
2N4360 
2N4401
2N4402 
2N4403 
2N4416 
2N4427 
2N5088
2N5089 
2N5179 
2N5190 
2N5191 
2N5192
2N5193 
2N5195 
2N5210 
2N5245 
2N5303
2N5401 
2N5457 
2N5458
2N5459 
2N5461 
2N5485 
2N5486 
2N5590
2N5591 
2N5770
2N5777 
2N5873 
2N5944 
2N5946 
2N5961
2N6027 
2N6084 
2N6121 
2N6122
2N6123 
2N6124 
2N6125
2N6126 
2N6129
2N6130 
2N6131
2N6133 
2N696 
2N918 
25A683 
2SC1017
2SC1061 
2SC1096 
2SC1106 
2SC1226 
2SC1306
2SC945A 
2SD350A 
2SJ49 
2SK134 
3N201

20 
46 
70 
49 
20

1.30 
1.10

.19 

.22 

.19 

.19 

.50
18 

.18 
18

1.40 
.80 
.18 
.20

1.20 
.72

.61 

.61 

.65 

.19 
70

3 65 
20

.55 

.55 
60

SCR 4 TRIACS
C1030 
C106D 
C122D 
C122E 
C2300 
Q4010L4 
Q4015L5 
Q6010L5 
06015L5 
Q6025H 
S4015L5 
S4025H 
SC141D 
SC146D 
SC151D 
ST2 
ST4
TANTALUM 
IVF35V
22UF/35V 
33UF/35V 
47UF/35V 
1UF/35V 
1 5UF/35V 
2 2UF/35V 
3 3UF/35V 
4 7UF/35V 
10UF/35V

2.2UF/83V 
3.3UF/25V
4.7UF/25V 
10UF/160V 
10UF/16V 
10UF/25V 
10UF/63V 
22UF/25V
22UF/63V 
47UF/16V 
47UF/25V 
47UF/63V 
100UF/25V 
100UF/63V 
220UF/16V 
220UF/25V 
220UF/63V 
470UF/16V 
470UF/25V 
470UF/63V 
1000UF/16V 
1000UF/25V 
1000UF/35V 
25OOUF/16V 
2500UF/25V

.19 
19

.19 

.25 

.19 
19

.20 
20 

.20
19
19
20 
20
35 
20 
25 
.50 
.39 
42 
65 
.45 
.52 
.75 
.88
.98

.55 

.55
15.00 
16.00

.19 
96

1.35 
14.50 
19.50

19 
.55

22.00 
60 

.60 

.52 

.60 
66 
.58

1 20
1 40 
1.50
1.60

90 
.45 
.70

2 60 
.70 
.72

4.80 
.95

1.50 
25

2 25 
6.00
6.00 
1.80

65 
80

1 60 
200 
5.90 
1.90 
2.70 
3.20 
350 
9 80 
2.20 
8.20 
1.30 
1.65 
2.20

55
65

.19 
19
19 
19
20 

.20 
22
23

ELECTRO PCB
1UF/50V
2.2UF/25V 
4 7UF/25V 
10UF/25V 
33UF/25V 
47UF/25V 
100UF/25V 
220UF/25V 
330UF/25V 
470UF/25V 
1000UF 16V 
1000UF/25V 
2200UF/25V

55

.15 
15 

.15 
15 
15 
15 
16 
20 
25 
35 
40 
.50 
85

ELECTRO AXIAL
47UF/63V 19
1UF/63V 19

2500UF/35V 1.60 
2500UF/50V 1.90 
4700UF/35V 2.50
ELECTRO
METAL CAN
2500UF/80V 3.50
4000UF/75V 5.50
5600UF/40V 3.50
8000UF/75V 8.50
ELECTRO 
BIPOLAR 
2.2UF/50V 
4 7UF/50V 
6.8UF/50V 
10UF/50V 
22UF/50V

GREENCAPS 
O01UF/1O0V

o 
33

m 
33

.35 
38 
39 
40 
42

10
0015UF/100V 10 
0022UF/100V 10 
0O33UF/10OV 10 
0039UF/100V 10 
0047UF/100V .10 
O056UF/100V 10 
0068UF/100V 10
0082UF/100V 10
01UF/100V 
015UF/100V 
022UF/100V 
033UF/10OV 
039UF/100V 
047UF/100V 
056UF/100V 
068UF/100V 
082UF/100V
UF/100V 
15UF/100V 
22UF/100V 
27UF/100V 
33UF/100V 
47UF/100V 
85IUF/250V

10 
.10 
.10 
10
10

.14 
18 
18
18 
18
18
22 
30 
.34

o 
33 
O 
m 
ID

2 2IUF/250V 1.25
3.3IUF/250V 2.30
4.7IUF/250V 2.80
6.8IUF/250V 4.90
10IUF/250V 5.90
GREENCAPS 
HIGH VOLTAGE 
01UF/630V 22 
022UF/630V .24
033UF/630V .26
047UF/630V 30
1UF/630V 38
22UF/630V 45
33UF/630V 46
47UF/630V 50

CERAMIC
1PF 08
1.5PF 08
2.2PF 08
2.7PF .08
3.3PF 08
3.9PF 08
4.7PF 08
5.6PF 08
6.8PF 08
8.2PF 08
10PF 08
12PF 08
15PF 08
18PF 08
22PF 08
27PF 08
33PF 08
39PF 08
47PF 08
56PF 08
68PF 08
82PF 08
STYROSEAL 
56PF/630V 
68PF/630V 
82PF/630V 
100PF/630V 
120PF/630V

25
25
25
25
25

150PF/630V 25
180PF/630V 25

Please address tax exempt, school, wholesale and dealer enquiries

KrK^^

Minimum P&P $3.00. Errors & omissions excepted.

425 H'9h St Northcote, Vic. 48-50 A'Beckett St., Melb., Vic.

(03) 489 7099 (03) 481 1923 Telex AA 38897
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ROD IRVING ELECTRONICS
425 HIGH ST. NORTHCOTE 3070 VIC PHONE (03) 489 8866

“BIG BOARD II”
OverTÖÖ0~söid

Jim Ferguson, designer of the “Big Board” distributed by 
Digital Research Computers, has produced a stunning new 
Computer, “Big Board 11”. It has the following features:

4 MHz Z80-CPU AND PERIPHERAL CHIPS
The Ferguson computer runs at 4 MHz. Its monitor codeis lean, uses Mode 2 interrupts, 
and makes good use of the Z80-A DMA chip.

64K DYNAMIC RAM + 4K STATIC CRT RAM + 24K E(E)PROM OR STATIC RAM 
"Big Board II" has the three memory banks: the first memory bank has eight 4164 RAMS 
that provide 60K of user space and 4K of monitor space. The second memory bank has 
two SKx8 SRAMs for the memory-mapped CRT display and space for six 2732.As 
2Kx8 static RAMS, or pin-compatible E(E)PROMs, the third memory bank is for RAM or 
ROM added to the board via the STD bus. Whether bought as a bare board ai full 1«t. or 
assembled and tested, it comes with a 450nS2732A EPROM containing the monitor.

MULTIPLE-DENSITY CONTROLLER FOR SSIDS FLOPPY DISKS
The new Ferguson single-board computer has a multiple-density disk controller, it can 
use 1793 or 8877 controller chips since it generated the signal with TTL parts. The 
board has two connectors for disk signal with 34 pins for 5.25 drivers, the other with 

50 pins 8" drives.

Serial Port No. 2

Parallel 
Keyboard 
Port

Disk-Drive Connectors.
One 50 pin for 8 ” drives SAS| |nlertace
The other 34 pm for 5'A drives. ,

STD
Bus 
Connector

Serial Port No. 1

Prototyping 
Area

EPROMs 
shown only 
for clarity

VASTLY IMPROVED CRT DISPLAY
The new Ferguson SBC uses a 6845s CRT controller and 8002 Video Attributed 
controller to produce a display that will rival the display of quality terminals. Characters 
are formed by a 5 x 7 dot matrix on 15.75 KHz monitors and 7x9 dot matrix on 15.75 
KHz monitors. The display is user programmable with the default display 24 lines of 80 
characters.

STD BUS CONNECTOR
The Ferguson computer brings its bus signals to a convenient place on the PC board 
where users can solder a DSTD, bus cards can be plugged directly into it, and it can as 
well be connected by bus cable to industry-standard card cages.

A Z80-A S10/0 = TWO ASYNCHRONOUS/SYNCHRONOUS SERIAL PORTS

TWO Z80-A CTCs = EIGHT PROGRAMMABLE COUNTERS/TIMERS
The new Ferguson computer has two Z80-A CTCs. One is used to clock data into and 
out of the Z80-A S10/0. while the other is for systems and application use.

PROM PROGRAMMING CIRCUITRY AND SOFTWARE
The new Ferguson SBC has circuitry and drivers for programming 2716s, 2732(A)s. or 
pin-compatible (E) EPROMs. Software $25 extra.

CP/M
CP/M with Russell Smith's CB1 OS for the new Ferguson computer is available for $230.

+ TAX
The CB1 OS is available separately for $65 + TAX
Actual board size: 39.6cm x 22.2cm. 5 inch BIOS being developed. Approx price $95.

+ TAX

KH Price

$695 Inc tax Less 10% for 3+

$895 Assembled and Tested

NEW SINGLE BOARD PRODUCTS AND PRICING

THE 6809 “UNIBOARD”™

SINGLE BOARD 
COMPUTER KIT

PERFECT FOR COLLEGES, OEM’S, INDUSTRIAL 
AND SCIENTIFIC USES!

64K RAM! DOUBLE DENSITY 
FLOPPY DISK CONTROLLER!

FEATURES THE POWERFUL, THIRD GENERATION, MOTOROLA 6809 
PROCESSOR!

Mariy software professionals feel that the 6809 features probably 

the most powerful Instruction set aveilable today on ANY 8 bit 
micro. Now, at last, all of that immense computing power is available 

at a truly unbelievably low price.

FEATURES:
★ 64K RAM using 4116 RAMS.
★ 6809E Motorola CPU.
★ Double Density Floppy Disk Controller for either 5-1 /4 or 8 inch 

drives. Uses WD 1793.
W On board 80 x 24 video for a low cost console Uses 2716 Char 

Gen Programmable Formats. Uses 6845 CRT Controller.
★ ASCII keyboard parallel input interface. (6522)
★ Serial I/O (6551) for RS232C or 20 MA loop
★ Centronics compatible parallel printer interface. (6522)
★ Buss expansion interface with DMA channel. (6844)
* Dual timer for real time clock application.
★ Powerful on board system monitor (2732). Features commands such 

as Go To, Alter, Fill, Move, Display, or Test Memory. Also Read and 
Write Sectors. Boot Normal. Unknown, and General Flex™

PC BOARD IS 
DOUBLE SIDED, PLATED THRU 

SOLDER MASKED, 11 x 11-Vz IN.

YOUR CHOICE OF POPULAR 
DISK OPERATING SYSTEMS:

FLEX™ from TSC
OS9™ from Microwave

Specify 5-'/a or 8 Inch

BLANK PC BOARD 
$199.95 + tax 

WITH PAL’S, AND 
TWO EPROMS.

FOR 5-’/« OR 8 INCH 
SOURCE DISKETTE 

ADO $25 + tax

$599.00 incl tax 
COMPLETE KIT! 

FULLY SOCKETED.

ALL OPTIONS ARE 
STANDARD. NO 

EXTRAS TO BUY!

48 50 A’BECKETT ST MELBOURNE 3000 VIC PHONE (03) 347 925148-50 A BECKETT
•• O-> □•POri—'. ~ NOPTHCOTI. 3070, VICTORIA. PHONE (O3> 48. >434 ______________



Philips "Trendset" features what they describe as the "ultra-modern monitor look".

^no^er revolutionary idea from 
Matsushita: a projection type portable 
receiver/monitor, smaller, lighter and 
more economical to operate than a 
conventional design.

TECHNOLOGY IS 
CONSTANTLY 
ON THE MOVE...
We get frustrated, at times, when something 
we’ve just purchased is superseded by a new 
model or, worse still, by a new idea. But it’s 
unavoidable at a time when technology is 
expanding faster than at any time in history.

by NEVILLE WILLIAMS
ts not so long ago that a colour 

television receiver was a marvel enough 
in itself - the fulfilment of John Logie 
Baird's dream from the 1920s. But in the 
last decade, modern-day inventors have 
found many roles for the glowing screen 
other than mass entertainment.

It is being used to display captions for 
viewers with impaired hearing; 
information received via off-air teletext, 
or obtained by phone line access; the 
readout from a domestic computer, or 
maybe a computer in another city or 
another country; full-colour graphics 
derived mathematically or hand-drawn; 
graphics for electronic games; 
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information, lyrics or still pictures from 
the tracks of compact audio discs. And 
so on.

These new developments, plus the 
provision of hifi-stereo sound, are all set 
to change the TV/video marketing 
pattern in Australia from now on. Over 
the past few years, television sales have 
centred around small receivers, bought 
as a second set, but this is only half the 
picture, according to Heacliffe Teal, 
Director of Vesa Wholesale, Australian 
distributors for the Blaupunkt range of 
receivers from Bosch (West Germany).

"Now, with the introduction of stereo 

sound and receivers that cater for such 
new technology as teletext and/or 
caption TV, we are set to see the 
replacement of primary household sets. 
This will result in a dramatic increase in 
sales of 63cm models."

Based on their experience in West 
Germany, Bosch/Blaupunkt expect that a 
significant proportion of new 63cm 
receivers sold will be up-market models 
with such features as full remote control, 
two-channel sound for stereo or 
bilingual programs, easy adaptability for 
teletext and possibly videotex, access for 
audio and video systems, etc.

In keeping with this, the local 
distributors have announced the release 
of a new range of modern Blaupunkt 
domestic receivers (pictured). Two have 
53cm (diag) screens, two have 63cm 
screens, while the fifth and top-of-the- 
range model has a 63cm screen plus a 
self-contained multi-head VCR.

All include stereo (or two-channel) 
sound circuitry, plus dual loudspeakers 
and provision for connection to an 
external hifi system and to external 
audio/video accessories. All have full­
function infrared remote control units, 
with provision to control both picture 
and sound, and all are readily adaptable 
to teletext and, in some cases, to 
videotex as well.

[For details of the Blaupunkt range of 
receivers, contact: Weston Commun­
ications Group Pty Ltd, 2nd Floor 31 
Coventry St, Sth Melbourne, 3205 
Phone (03) 690 7404],

Receiver/monitors
While manufacturers other than Bosch 

have announced - or will be 
announcing - self-contained, high 
technology receivers, another quite 
different trend is emerging: the 
“monitor" concept. It assumes that many



Above & left: this new generation 63cm set from Philips features stereo 
sound, RGB inputs, teletext and a full-function remote contro .

Below right: featuring digitally-based signal processing, this 
developmental receiver/monitor from Matsushita represents a 
complete departure in TV receiver design.

householders will ultimately want to 
group their video and hifi equipment to 
form a single "entertainment centre", 
with quality loudspeakers to handle al 
sound and a quality monitor or VDU 
(visual display unit) to provide the

Sony was one of the first into this field 
in Australia, with their "Profeel" range of 
video monitors, announced in the early 
part of '82. They had no in-built tuner but 
the picture circuitry could handle video 
from external sources, irrespective of 
standard: PAL, SECAM or NTSC.

About the same time, for those with 
higher ambitions and a bank balance to 
match, Sony were offering their 
VideoScope projection system - 
virtually a video monitor with a home­
movie size screen.

In mid '83, Sharp released three 
receiver/monitors aimed directly at the 
consumer market and setting the style 
for other models to follow. Reviewed in 
our July '83 issue, they comprised a 
13cm (diag) all-purpose portable and 
two deluxe domestic models with 34cm 
and 38cm screens. As the term 
receiver/monitor implies, they could be 
used either as self-contained receivers or 
interconnected by audio and video 
cables to peripheral equipment, in the 
role of a monitor.

As yet, not many viewers have actually

implemented the idea of a domestic 
entertainment centre but the concept of 
a TV set as a piece of equipment rather 
than a piece of furniture is certainly 
gaining ground. Philips new "Trendset 
range is evidence of this, with sales 
literature which describes it as "featuring 
the ultra-modern monitor look" in 
traditional silver-grey or in other colours, 
if preferred.

In a larger monitor format, Philips have 
their "Match-line" receiver which is 
similar in concept and appearance to the 
Sony Profeel.

Philips have also released a new range 
of domestic television receivers which 
incorporated teletext and stereo sound. 
Apart from these features, the new 
Philips receivers represent a departure

from previous designs in that there are 
few controls on the sets themselves and 
a cordless remote control lets the user 
select any function including all teletext 
functions.

Philips sets will also feature direct 
video and audio inputs and outputs, 
stereo headphone socket and direct RGB 
inputs for high quality graphics 
presentation when using computers or 
video games.

Digital processing
A video monitor or receiver/monitor 

can be designed around conventional 
TV receiver circuitry, with appropriate 
concessions to styling, possibly tighter 
performance specifications, and 
provision for direct access to internal

TELETEXT
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TECHNOLOGY IS
ON THE MOVE...
video (and audio) circuitry. The mere 
ability to inject signals at video level 
rather than via an RF modulator can 
markedly improve image quality, 
particularly when displaying computer 
graphics. This was very evident in our 
evaluation of the Sharp models, 
mentioned earlier.

While the ultimate quality from a 
monitor or receiver/monitor will be 
limited by the field, line, resolution and 
chrominance standards of all current TV 
systems, there is good reason to 
minimise further possible losses in the 
video circuitry and to be alert for any 
technique that may subjectively enhance 
the on-screen image.

Working along these lines, engineers at 
Matsushita, Japan (National Panasonic) 
have recently come up with a 
developmental TV receiver (pictured) in 
which the incoming analog video signal 
is first converted into digital form and 
then processed by digital rather than 
analog technology.

According to the press release, 
Matsushita's digital TV receiver uses two 
ICs (integrated circuits) and four LSIs 
(large scale integrated circuits) including 
a newly developed CPU (central 
processing unit). The digital receiver 
has 30% fewer components than 
equivalent analog circuitry, reducing 
cost and increasing reliability. Matsushita 
claims that digital processing gives a 
"crisper, cleaner image due to a 
reduction in spots, screen flickering and 
colour saturation effects". (At the time of 
writing we are not sure just what is the 
level of these improvements and what 
they will mean to the average viewer).

No less to the point, they say, the 
digital approach makes it very much 
easier to include provision for teletext 
and videotex and to provide 
input/output facilities for VCRs, home 
computers, hifi systems and other facets 
of component video.

The remote control system which has 
been developed along with the digital 
TV receiver uses an 11-bit digital signal 
system which is theoretically capable of 
controlling up to 2048 functions. It can 
very easily control all the functions of the 
receiver, with ample spare capacity to 
control the peripheral equipment as 
well.

It would be a matter of knowing which 
buttons to push!

Further to demonstrate the versatility 
of the digital system, the Matsushita 
receiver can superimpose a second full­
colour video image on the main image,

The new range of Blaupunkt receivers feature full function IR remote control two- 
tele™!^ audio/Video sections and adaptability for

allowing the viewer to keep track of a 
second program. The 15cm inset picture 
can be moved at will to any of the four 
corners of the 50cm screen.

Initial release of the digitally based 
receiver/monitor will be to the Japanese 
domestic market and to other major 
NTSC areas. Plans for the Australian 
market have yet to be announced.

A novel portable
What if tomorrow's customer wants a 

small, compact receiver/monitor, for use 
in the office, or a hotel room? 
Matsushita's backroom team have been 
working on that, too. They have come 
up with a portable projection type unit 
with a 16cm (diag) screen, which folds 
down and collapses into a case 
measuring 250mm x 310mm x 85mm (W 
x D x H) and weighing 3kg. It can be used 
as a normal TV receiver but can double 
as a display terminal for video signals 
and information, including teletext and 
videotex.

Based on the technology of 
Matsushita's large-screen projection TV 
system, the new developmental 
portable uses three 5cm projection 
tubes for red, green and blue images and 
a flat, rectangular screen with a 
Fresnel/lenticular surface. It can operate 
from an AC or DC supply or from 
rechargeable batteries, drawing a mere 
12 watts.

Matsushita point out that conventional 
colour TV receivers, providing a picture 
of comparable size from a single colour 
tube, end up twice the size, twice the 
weight and draw twice the power.

This receiver, too, is planned for initial 
release in Japan, with no commitment as 
yet to a version for Australia.

8mm video cassettes
Right now, the hottest issue on the 

world video scene is Kodak's intention to 
release a camcorder (single-unit video 
camera/recorder) during the current 
year, using 8mm cassette tape. While 
designed primarily for portable use, it 
would have a companion mains- 
powered cradle and a tuner/timer to per­
mit its use as a domestic VCR.

The Kodak announcement gained 
credence from the fact that the equip­
ment is being produced in Japan by Mat­
sushita (National Panasonic) with the 
special metal particle or evaporated 
metal tape coming from TDK. In addi­
tion, both RCA and GE have announced 
that they will take up the format, 
although it may have been more a state­
ment of intention than an immediate 
commitment.

It remains to be seen whether Kodak 
will be able to move as quickly as plann­
ed, and how the remainder of the in­
dustry will react. Present indications are 
that most manufacturers will stay with 
the existing formats, as originally intend­
ed, and simply leave it to Kodak to do 
the spadework on 8mm - until they feel 
that the time is ripe to move in.

However, Kodak and anyone else who 
moves in too soon, face the risk that the 
standards consensus could fall apart, 
with the dissidents making a bid for 
supremacy with a later, higher 
technology variant.
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MAY DAY MAY DAY
Prices Head for Crash Landing!!
1 pole/IOposition^gj
thumbwheel
switches
Around 16 normal cost. Top quality* 
Stolec design. Thousands of uses. 
Grab them while they last.

$2.28 each 
10 for $20.00

and BCD input. Left hand decimal

a

^6oOperlOO 
Quality LEDs at 
Grabbable Prices!!
Super quality 3mm LEDs from 
Stanley at clearout prices. Only in 
bags of 100 at this mad price.

DP 8212N Normally 
$3.40, Now $2.50 
Z80A/PIO Now $5.00 $4.50 lOup 
Z80A/SIO Now $11.00 $9.90 10up 
Z80A/DART and Z80A DMA Now 
$11.00 $9.90 10up 
2114LP2 (low power) $1.50 each, 
$1.30 10up 
2764-4 $13.00, $11.00 10up

New Shipment of 
Textool ZIFs
Plenty of stock!! 

24 pin $11.50 
28 pin $14.00

Quality DIP Switch 
at Tiny Price
These superb German DIP switches 
at a grab 'em price. Normal or 
hermetically sealed available (please 
specify). Limited stock so get them 
now!!

$288 each
$8.00 lOup I
Scoop Purchase on 
Incredible 
Wallphones
Normally selling for $26.95 (RRP 
$49.95). Look at the features: 
★ Pushbutton Keyboard 
★ Mute Button 
★ Last number redial 
★ Ringer silencer 
★ Lead and plug
★ Includes wall bracket 
Very few left at this price 

only $14M
Approved.

12 Digit LED 
Display-Experi­
menter's Delight 
These superb 7 segment displays 
have thousands of uses. Each digit is 
7 segment with right hand decimal 
point. Eight inputs for segments and 
12 inputs for digits (cathodes). 
Anodes are internally connected. 
They were selling for $1.50 each 
Reduced this month - grab 'em

• nowH W W>WH ONt/Sf 

_ .$100 '

data include

Micro Switches 1100 metre rolls of 
at Micro Prices! £ Speaker Cable
Tz^rx z^ ■ t I F. z^rr> / Q r«zk A A iz>_ 1 —"Top quality Cherry Brand Mic-
roswitches at giveway prices. 
15A/250V AC rating. Normally 
open contact with lever.

75« each ¿ggj

Deal of a Lifetime
Grab a few rolls of speaker cable.
Normally selling for $12.00 each.
Get them now and save!! $000

Callers Only 0Hly’O
14and16pin 
IC Sockets

Get your hands on these top quality 
AMP low profile IC sockets at a 
fraction of their normal price.

Monster
Tagstrip Pack
50 assorted tagstrips. Thousands of

'«NSW

240V AC Open 
Frame Motors - '
going fast r
These motors are fantastic value. ~' 
Thousands of uses. Grab one while “■ 
you've got the chance.I! $0002
Bargain
Displays
Litronix red single digit displays. 
Now drastically reduced to clear. 
Lite pipe construction, type DL-750 
common cathode. Character height 
.630" 7 segment D.P. left. Forward 
voltage (typ) 3.4V, 20mA

70« each, 
10 for $8M

10 for $1 
100 for $9

’ .1 ohm/7 watt
Resistors

Grab these top quality resistors.
Great for power supplies, amps etc 
Fraction of the normal price, while 
they last.

10 for $4°°

uses. Some of our opposition are 
•Hing these for $1.00 each! They 
ustbe kidding]!.

$250

Monster I

1-finite Meter
prices Slashed

U.S. made precision at 
Japanese copy prices.
If you've been looking Tor a digital 
multimeter, you'll know Fluke are the 
best. We are the only company in 
Australia to discount Fluke. Now you can 
afford a quality U.S. made precision 
instrument for no more than 
hobbyist's meter.

100 mixed values and types. 
Normally selling for 30 to 50c each!. 
Grab a pack or two and save!!

only
$goo

EAand ETI Project

Fantastic TITIL308 
display-Amazing 
features
This incredble display chip has 
thousands of uses and at this price 
you can afford to use them for 
experiments. .27" red 7 segment 
display with built in counter logic

Scoop of AANiCads
Complete with solder tags, h igh 
quality Japanese Powersomc ’ 
brand. 500MaH. A A
Normally $2.95 QiSeOva 
This month only:

$2.00

S Scoop on ‘Grain of 
cimal Wheat’ Lamps 

po'nt kKVX-^- < K We are selling these amazing lit-$178^ - CP^D^ tie lamps for only 10% of their1 each, 
$1.50 lOup
nr $10 per 100

We now stock the full Acetronics 
range of PCBs for EA and ETI 
projects. Phone for best prices 
around.

Fluke 73
★ Unique Digial PLUS 
analogue display 
★ 0.7% basic DC accuracy 
★ 10A current range 
★ Full autoranging 
★ All ranges protected 
to 1000V de, 750VAC. 
resistance ranges to 500V 
★ 3200 count resolution 
(bettered only by 4.5 digit 
meters). E g You see 24.05V 
instead of 24.0V and 220.3 
instead of 220V 
★ Power down and 
self check with OK Chirp'. 
Battery life better than 
2000 hours.

original price. 12V/60mA and a
tiny 5'Amm h. igh by Z’/anm wide. 
Perfect for miniature projects, I 
modelling etc.

Sheridan 
price

Normal price 5129^

SHERIDAN ELECTRON!
164-166 Redfern Street, 
Redfern NSW 2106.
Phone (02) 699 5922.
Mail Orders to PO Box 229
Redfern NSW 2016
Mail Charges: 
$5.00-$9.99.... 
$10.00-$24.99 . 
$25.00-$49.99 . 
$50.00-$99.99 . 
$100.00 or over

.. $3.50

.. $4.00

.. $6.00

.. $7.00

.. $8.00

MUM

Trading Hours
Mon-Fri....................9am-5.30pm
Thurs.............................. 9am-7pm
Saturday................ 9am-12noon

Note: We accept both Bankcard 
and American Express. However we 
cannot give quantity discounts on 
credit card purchases or account 
orders. Minimum for account orders 

is $50.00 
Minimum order is $6.00.

All prices include 
sales tax.

KM
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DON’T BUY JUST AN ENHANCER!

The 
DICK 
SMITH

Video Processor
Far more than JUST an enhancer! 
This incredible processor enhances, 
stabilizes, amplifies and modulates 
as well.. .Latest imported design is a 
boon when dubbing, restoring detail 
normally lost in the process. But it 
also includes a stabiliser for tapes 
with ‘Copyguard' eliminating the 
often associated annoying rolling.

Plus it has a video distribution ampl­
ifier so you can feed up to 3 other 
recorders or monitors AND its in­
built modulator allows you to watch 
the enhanced picture during play­
back on any ordinary TV (great for 
A/B comparison). Incredible ? Wait 
until you try it: it’s even better!

Fantastic stereo sound from^our 
mono video with this
Stereo .
Simulator
Mk II >
Wish those old video movies had / 1
modern stereo sound? This low f J J

WHAT A BUY!

CatY-8510 . „ „

129’5

-cost gadget turns almost any 
mono signal into amazingly good 
synthetic stereo!— $19,5
Cat K-3421

EASY TO BUILD COMPLETE WITH INSTRUCTIONS

It’s got everything!
Video to 

Video Cable 
Having trouble with video leads? No 
more! This incredible video lead

Top quality, Polaroid

pack will match ANY video to ANY 
video with its unique plug & socket 
system. Cat W-1287

top name 
3 hour 
Video 
Cassettes

Video «SS I
Huge bulk purchase of famous name video 
tapes allow this ridiculous price. Not those 
imported ‘cheapies' which can do a lot of 
damage to your heads - these tapes are top 
quality!

BETA Agfa Cat C-3415

2?^

BNC 
to
BNC 
Cable
2 metres quality 
75 ohm coax fitted 
with BNC plugs at 
each end. Suits 
many of the VCR’s 
available. Why 
make one and risk 
shorts when it’s 
already done for 
you? Cat W-1285 5 up . $5.95$12“

DICK SMITH ELECTRONICS 0
See page 98 for full address details.

A 710 JL



TECHNOLOGY IS
ON THE MOVE...
There could well be room for such a 

move because the consensus standards, 
as used in the "Kodavision" equipment, 
are essentially an extension and a refine­
ment of existing VHS/BETA technology, 
offering similar results from a smaller 
package.

Mr E.' G. Woods, Managing Director 
and Chief Executive Officer of Kodak 
(Australasia) Pty Ltd described the pic­
ture quality available from the 8mm 
system, in terms of colour, sharpness 
and hue, as "excellent" and "at least 
equal to that from the half-inch systems".

Noel Proudfood, of Eastman Kodak's 
Photographic Technology Division gave 
much of the credit for the reduced 
dimensions to the use of metal particle 
or evaporated metal tape, both of which 
offered a potential data packing density 
from 30% to 50% greater than present 
oxide tapes. With high-precision amor­
phous metal heads, this permitted the 
same order of information retrieval, as 
for the present system, but with nar­
rower tracks and at a scanning speed of 
3.8m/s, which is much lower than either 
VHS or BETA.

An 8mm audio format?
This brings me to another intriguing 

development - a high quality stereo 
sound recorder using the self-same 8mm 
metallised tape video cassette.

In mid '82, in company with a number 
of other technical journalists, I visited 
Matsushita's VCR factory in Osaka, 
Japan. At the time, we were probing to 
find out what we could about 8mm 
video but, like most other manufacturers 
at the time, Matsushita were not very 
forthcoming.

During the conference, I suggested that 
an 8mm video cassette might prove very 
suitable for high quality audio recording. 
With their SV-P100, National were 
already recording top quality audio on a 
standard VHS cassette. It should be 
possible to obtain equivalent perfor­
mance from an 8mm system, with the 
advantage that the cassette was of more 
convenient dimensions — much the 
same, in fact, as an existing compact 
audio cassette.

The Matsushita engineers were at 
their inscrutable best, even when my 
query was raised again later. I was left in 
doubt as to whether they hadn't thought 
about it, or whether they didn't want to 
admit to anything. Perhaps it was simply 
inappropriate for a video engineer to get 
involved in audio recording; that was the

First exhibited at the lapan Audio Fair, this prototype Sansui Compact Digital Tape 
recorder (CDT) is a logical extension of 8mm video technology.

The Sansui CDT audio recorder would 
appear to use a normal 8mm M-loading 
video tape drive but run at half normal 
drum and tape speed to give a 3-hour 
play/record time.

concern of another factory, elsewhere in 
the city!

Later on, I put the idea to Bill An­
driessen of BASF (Germany) who admit­
ted that it made a lot of sense. However, 
he pointed out that there was quite a 
gulf between European and Japanese 
thinking on a future audio tape format. In 
general, the European companies prefer­
red something about the size of the 
compact cassette. It was big enough to 
handle and label conveniently, without 
being too big. The Japanese seemed 
more inclined to something about the 
size of the microcassette; why make 
anything larger than you strictly have to?

Now, out of the blue, Sansui have 
come up with a developmental pro­
totype of the very thing I have been talk­
ing about - a high quality stereo audio 
recorder, using a standard 8mm video 
cassette. They have christened it the San­
sui CDT (Compact Digital Tape) 
recorder.

An accompanying diagram of the tape 
traverse mechanism suggests a scaled 
down version of the VHS system, basical­
ly similar to that used in 8mm video 
recorders. The only dimensional 
reference is to a drum diameter of 
40mm but deduction suggests that, for 

audio recording, the mechanism is being 
run at half the normal NTSC speed (ie, at 
900rpm) thereby preserving the normal 
track width but doubling the playing 
time: ie, from 90 minutes to 180 minutes 
for an evaporated metal cassette.

(An option which Sansui mention 
without elaboration is that of operating 
the recorder in long-play mode, giving a 
record/play time of six hours).

A feature of the system is that it allows 
the program to be cued to 1/30-second 
accuracy for subsequent editing, pro­
grammed play, etc. Provision has been 
made to give each segment an absolute 
address, which the unit can locate on its 
own initiative.

Sansui admit that, in terms of random 
access, tape cannot rival disc, but their 
CDT system does allow the tape to be 
scanned at 200 times the normal speed. 
Automatic Edit Listening is also available 
when the user simply wants to fast- 
forward over unwanted segments, com­
mercials, etc.

The prototype CDT (pictured) is an in­
teresting hybrid between a video 
recorder, audio recorder and CD player, 
with front loading, a variety of 
Play/Record/Pause and tape traverse 
pads, microphone and headphone jacks, 
recording control and level indicator, 
plus buttons for editing and programm­
ing, and readouts for memory, tape posi­
tion, etc.

No specifications are given in terms of 
actual performance but Sansui refer to it 
as a modern example of PCM recording 
suitable for either professional or 
amateur use.

Sansui claim that the CDT is the first 
unit of its kind. It will be interesting to 
see whether it also turns out to be the 
last or whether other manufacturers take 
up what would appear to be a very 
logical spin-off from 8mm video 
technology. If they do, hifi buffs may 
gain access to a deck exceeding the ver­
satility of a compact cassette player and 
rivalling the performance of compact 
disc. $
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Electronics Australia review

Shure V-15
Type V-MR
photo cartridge

Refining the ultra-refined, Shure Bros, have now 
released the Model V-15 Type V-MR. The “MR” 
stands for “micro-ridge”, Shure’s new stylus tip 
geometry which is claimed to minimise distortion 
and record wear.

To anyone who has not purchased a 
quality cartridge for a few years, buying 
the new Shure V-15 Type V-MR is certain 
to be a satisfying experience. You don't 
just get a cartridge locked into some 
fancy but useless plastic package. 
Instead, Shure has put together a 
complete installation package which will 
enable the user to get the very best from 
his or her purchase.

Shure's alternative to a useless 
rosewood box or solid block of perspex 
is a rather strange oblong package with a 

"technical look" about it. Taking the lid 
off is a bit gimmicky - it's a bit like 
getting one of those childproof pill 
containers uncapped. You rotate this 
circular recessed knob and the lid 
unclips to reveal the cartridge and other 
bits.

Actually the cartridge is mounted in a 
thoughtful way, as pictured at the top of 
the page. The cartridge body is held by a 
saddle-clamp arrangement while the 
stylus assembly is secured in a separate 
holder. This is a good idea because it 

minimises the chance of damage to the 
delicate stylus assembly while the 
cartridge body is unbolted and mounted 
in the tonearm headshell.

It turns out, when you detach the 
cartridge body from the baseplate, that 
the baseplate itself is an integral part of 
the installation kit. It is Shure's duo-point 
alignment gauge. This is used to align the 
cartridge correctly for minimum tracing 
distortion.

Normally this is done by first making 
sure that the cartridge is mounted 
parallel to the headshell centre-line 
(which is difficult since headshells do not 
carry guide marks) and then sliding the 
cartridge back or forth to get the correct 
stylus overhang (over the turntable 
spindle). This last step can also be 
difficult with some tonearms which will 
not move all the way to the centre of the 
platter. Shure has a different and better 
approach with its duo-point alignment 
gauge. Shure has found that if the 
cartridge is aligned so as to be tangential 
to the record groove at radii of 66 and 
120.7mm, minimum tracing distortion 
results.

The duo-point gauge meets these 
criteria. Interestingly, when the cartridge 
is set with the guage it may well be quite 
out of square with the headshell.

The installation procedure is as follows: 
First, detach the cartridge body and 
mount in the tonearm headshell. Shure 
supply a range of plastic screws and 
matching soft plastic nuts which slide 
into key-ways on the cartridge body. 
These go some way towards making the 
task reasonably straightforward but 
when all is said and done it is still a fiddly 
job when you're all thumbs and shaky.

Then you insert a dummy stylus into



the cartridge body and fit the headshell 
into the tonearm socket. Shure refer to 
the dummy stylus as the "Alignment 
stylus" and it is used to ensure that the 
cartridge body is correctly aligned (ie, 
square and parallel) to the record 
surface.

Ensuring that the cartridge is square-on 
to the record surface is the tricky bit. 
Most tonearms have a small screw 
adjustment to the socket which allows 
the headshell to be rotated slightly to 
achieve this. The rub is that it is often 
very difficult to shift this screw and make 
the adjustment. Shure provide an 
alternative in the form of plastic shims to 
pack up one side of the cartridge.

With that step complete, the duo-point 
alignment gauge comes into play. This is 
first placed with its centre holes over the 
turntable spindle. The cartridge fixing 
screws are loosened off and the 

cartridge body (minus the stylus) is 
pressed down into the special nest in the 
gauge. The cartridge screws are 
tightened and then the whole assembly 
lifted up and the gauge placed so that its 
elongated hole is placed over the 
turntable spindle. Again the cartridge is 
readjusted to bring the alignment mark 
in line with the spindle.

After that, the tonearm must be 
balanced and the tracking force set to 
1.5 grams. This actually gives a stylus 
tracking force of one gram since the 
Shure stabiliser brush exerts 0.5 grams 
on the record surface. The brush 
performs three functions: removes dust 
particles from the record groove, 
conducts away static charges and damps 
out arm resonance.

This last factor is probably the most 
important since it enables quite ordinary 
tonearms to give a sterling performance 

with the Shure cartridge. With an 
undamped tonearm, small ripples in the 
record surface can excite the arm 
resonance and lead to quite drastic 
mistracking, to the point of groove 
jumping. With the Shure stabiliser brush 
in operating position such ripples are 
tracked without any problems.

In fact, we found the tracking 
performance of the Shure V-15 Type V- 
MR to be the best we have ever 
experienced. Whether Shure have 
modified the stylus suspension as well as 
the profile of the stylus geometry we do 
not know but it turned in a superlative 
tracking performance, all at an effective 
tracking force of one gram. In this 
respect, no other cartridge can touch it. 
The V-MR tracked all our test discs 
without problems.

The claimed frequency response was a 
little harder to verify. Shure include a 
computer-printed test sheet with each 
V-15 cartridge and the sheet for our 
sample showed the response to be 
within 1dB over the range from 1kHz to 
20kHz. At first we could not get within 
coo-ee of that. Shure recommend a 
capacitive load of 250pF in parallel with 
47kQ but note that 100pF to 400pF 
capacitance will cause negligible change 
from the optimum. We found the 
opposite.

Unless the load capacitance due to the 
connecting cables and preamp load is 
close to 250pF or less, the frequency 
response will not be to specification. In 
fact it can vary by as much as 3dB, 
depending on where the electrical 
resonance is placed by the shunt 
capacitance. Within that constraint, the 
Shure cartridge came very close to 
having a response within 1dB from 20Hz 
to 20kHz.

On the other hand, we had no great 
difficulty in confirming the printout 
figures for separation between channels: 
26.5dB left channel and 32dB right 
channel, at 1kHz. The equivalent figures 
at 10kHz were 24.7dB and 21dB. 
Nowhere was it less than 15dB. Cartridge 
waveform was good, particularly on 
square waves where it was near perfect.

Okay. So what did it sound like? Quite 
simply, it sounded superb. There was no 
question that it was and is, one of the 
finest, if not the finest, cartridge 
available. In every respect, the Type V- 
MR performs flawlessly. On strings it is 
very sweet, without overdoing it in the 
slightest and it is smooth and very 
defined in bass regions too. What more 
can we say?

Unfortunately, the Type V-MR does not 
come cheaply. Recommended retail 
price is $576 while the replacement 
stylus is $260. Further details can be 
obtained from high fidelity retailers or 
from the distributors, Audio Engineers 
Pty Ltd, 342-344 Kent St, Sydney. (LDS).
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microbee 128K 
Small Business Computer

microbee
ii microbee 
is the biggest 
success story 
of Australian 
computer 
design and 
manufacture 9 9
Now just released, microbee 
128K dual drive Small 
Business Computer, priced at 
only $2245 with popular 
programs from the world’s 
best known software houses 
and a friendly ‘user interface’, 
appealing to beginners and 
experts alike.
A total package deal for the serious 
computer user, the microbee SBC comes 
with world class software such as 
WORDSTAR (accounts for 50% of the 
Australian wordprocessing market), 
Microsoft MULTIPLAN (The 3rd 
generation spreadsheet), Microsoft 
BASIC, and the powerful 
MICROWORLD packages such as 
TELCOM 2 (networking to other 
computers either directly or through a 
MODEM), Disk BASIC and Disk 
Work Bee.
The special user interface called ‘B-Shell’ 
allows the use of industry standard 
software, while being much ‘friendlier’ 
than most CP/M systems. ‘ICONS’ are 
used to select commonly used programs. 
INIT and TRANSFER programs 
simplify ‘housekeeping’ function.
A comprehensive HELP system is also 
supplied.
The CP/M 2.2 operating system fully

utilises the capabilities of the 128K 
SBC. Automatic disk caching increases 
program speed by 50%. ‘M-drive’ 
software allows 65K of RAM to be 
used as a fast disk. SETDRIVE allows 
other disk formats such as KAYPRO, 
IBM, OSBORNE to be read.
In its review of the leading Australian 
computer manufacturers in October 
1983, Australian Micro Magazine 
claims:
“microbee is-the biggest success story of 
Australian computer design and 
manufacture, and the only Australian 
attempt to get into the demanding 
consumer market.
. . . it is listed on IDC’s market 
predictions for this year.”
BUNDLED SOFTWARE 
microbee 128K Small Business 
Computer comes complete with

‘bundled’ software from the world’s best 
known Software Houses.
SYBIZ Business Package and Database 
(including Accounting, Pay Roll and 
Report Generator); CP/M 2.2 Operating 
System; Wordstar 3.3 word processor by 
Micropro; Multiplan 1.0 spread sheet by 
Microsoft; BASIC 80 by Microsoft;
Microworld Disk Basic; Wordbee; 
Telcom 2 Communications Package; 
Disk Utilities; Help Files.
All programs are supported with easy to 
use condensed manuals and help files on 
the disks. Ask about the microbee 
training courses . . .
Manuals Supplied:— microbee disk 
manual (describes use of CP/M utilities 
and system specification); Microworld 
BASIC; Microsoft BASIC; Microsoft 
Multiplan; Wordstar Reference and 
Training Manual; Wordbee User Guide.



A complete, cost-effective, 
professional solution

MULTIPLAN — Spreadsheets SYBIZ — Accounting

“Compare the features of microbee’s 
Small Business Computer with any 
other computer at this price.
microbee features include:—
microbee 128K Small Business Computer-Z80A 
operating at 3.375 Mhz, 128K bytes of dynamic 
RAM, 2K bytes screen and graphics RAM, 8K 
bytes of system firmware controlled with specially 
designed memory management unit. High resolu­
tion 512 x 256 PCG graphics, programmable 
parallel and serial ports.

Operating system

User interface 
Wordprocessing 
Spreadsheet 
Accounting, Pay Roll etc. 
BASIC
PCG high res. graphics 
Communications 
Terminal emulation 
Serial Port RS232 
Parallel Printer Port 
Internal loudspeaker 
Disk Drive Capacity 
MONITOR

CP/M 2.2 with M/drive.
Disk caching
B Shell
WORDSTAR 3.3
MULTIPLAN 1.05
SYBIZ Business Package 
MICROSOFT. MICROWORLD 
512 by 256 pixels
TELCOM 2
ADM 3A/TELEVIDEO
INCLUDED
INCLUDED
INCLUDED
2 by 400 kbytes (FORMATTED)’ 
AMBER/INCLUDED

Basic system price includes 
microbee 128K, Dual Drive
Unit, microbee AMBER A
monitor, 'bundled' software, 7 J /\ 
manuals and sales tax................mJ-«}

ICON — Graphic IdentificationWORDSTAR — Wordprocessing

((Incredible 128K microbee 
Small Business Computer 
opens new opportunities 

for convenient disk based 
business applications 5 9

SYPAY — Payroll Calculations

microbee computer centres
1 Pattison Ave, 
Waitara 2077.
Phone (02) 487 2711
729 Glenferrie Rd, 
Hawthorn 3122.
Phone (03) 819 5288
141 Stirling Highway, 
Nedlands, Perth.
Phone (09) 386 8250
Cooleman Court, 
Weston A.C.T. 2611. 
Phone (062) 88 6384
151 Unlev Road, Unley. 
S.A. 5061.(08) 272 1384
455 Logan Road, 
Stones Corner, 
Qld 4120 
Koala Crescent, 
West Gosford 2250. 
(043) 24 2711

Authorised Dealers in:— 
NSW: Carlingford, 
Coffs Harbour. Concord, 
Hurstville, Lismore, 
Sydney, Waterloo.
Wauchope
VICTORIA:
Glen Waverley, 
Melbourne.
QUEENSLAND: 
Aitkenvale, Cairns, 
Milton.
SOUTH AUSTRALIA: 
Adelaide, Edwardstown, 
Port Lincoln.
WESTERN 
AUSTRALIA: 
Mount Tom Price. 
TASMANIA: 
Launceston 
ACT:
Belconnen, Weston.

Shops and Dealers 
Australia wide

3 bankcard
welcome here

DIRECT ORDERS
PHONE (02) 487 2711
TELEX AA72767
APPLIED 
TECHNOLOGY 
RETAIL PTY LTD



FORUM
Conducted by Neville Williams

It’s enough to turn a bloke into
Fair dinkum! Some of the articles being published 
these days in overseas hifi magazines are over 
the odds. They are expressed in language so 
emotive and so extravagant that it discredits the 
very points the respective writers are trying to 
make. As a result, one tends to note the articles 
while rejecting them as the stuff of which 
agnostics are made.

I am aware, of course, that the term 
"agnostic" normally carries a religious 
connotation but my dictionary assures 
me that, in a more general sense, it can 
also describe one who asserts:
"... the relativity and therefore the 
uncertainty of all knowledge."

It would not be too difficult to end up 
in that frame of mind after looking over 
some of the items in recent hifi 
magazines. Where does the truth lie 
amongst all the extravagant claims, the 
speculation and the controversy. Do 
audiophiles really understand what they 
are talking about or are they just groping 
around in the dark; expounding cult 
values rather than facts?

Some of it may be a reaction to over- 
clinical writer/reviewers who have tend­
ed to concentrate on specifications and 
lab reports, with the strong implication 
that, if the figures are good, bad or indif­
ferent, so also will be the performance. It 
could hardly be otherwise, they seem to 
say, but throw in a bit of subjective com­
ment - to show that we did listen to the 
thing!

Writer/reviewers of the opposite ilk 
take an aggressively contrary view: 
forget all those stupid figures; you buy 
hifi equipment to listen to, not to look at 
on a CRO. We try to seek out the soul of 
a system. We prefer to rely on our own 
trained, golden ears to tell us whether 
the sound is truly magical, magnificent or 
mesmeric; musical, meritorious or 
modest; mediocre, murky or monstrous!

In this context, specifications and lab 
tests are downgraded or ignored — mak­
ing a point and evening the score.

Personally, if I had to make an either/or 
choice, I'd rather interpret facts and 
figures than some of the flights of verbal 
fancy that one encounters on occasions. 
But I prefer not to have to make that 
choice; it is much better if a writer is able 
to assemble all the evidence - theory, 
measurement and observation — and 
present it in a reasonably matter-of-fact 
way.

Laboratory measurements have the ad­
vantage that they can be standardised, 
can be used to specify performance 

parameters, and can be verified by 
anyone having the necessary equipment. 
They acquire a basic credibility as a 
result. But do they tell the whole story? 
Unfortunately, some react as if they did; 
realistically, they should be seen as 
valuable objective evidence, to be con­
sidered alongside subjective 
impressions.

The problem about subjective opinion 
alone is that, while it can be (and often 
is) expressed with great conviction, it 
cannot be substantiated by anything 
short of double-blind testing, carefully 
set up, independently controlled and 
statistically conclusive. Even then, it is 
not sufficient to demonstrate a mere dif­
ference between conditions A and B; it 
needs to be shown which of the two is 
the more valid in terms of hifi 
reproduction.

i Do audiophiles really 
understand what they are 
talking about or are they 

just groping around in
the dark J

That adds up to quite a tall order, par­
ticularly if there is any thought of singling 
out and putting to the test the many 
things that hifi buffs argue about. For the 
most part, therefore, double-blind tests 
remain in the "too-hard" basket and the 
arguments continue unresolved — I 
suspect, to the secret delight of 
magazine editors!

Unfortunately, the difficulty of verifica­
tion does leave the way open to confu­
sion and abuse, with genuine critical ap­
praisal cheek by jowl with self-delusion 
and with opinions which coincide rather 
too conveniently with commercial gain. 
No wonder readers become confused 
and/or sceptical!

Those who seek to justify subjective 
evaluation commonly do so by quoting 
the example of the phono turntable: 
how perceptive audiophiles stoutly 
maintained that they could hear a dif­
ference in the "sound" of quality turn­
tables, even though engineers kept in­
sisting that the units were virtually iden­

tical in their essential properties: speed 
and speed regulation, wow and flutter, 
rumble, hum field radiation and so on.

Did not the boffins ultimately discover 
that sound quality was indeed being af­
fected by acoustic feedback from the 
loudspeakers to the cartridge by way of 
the turntable, the mat and even the disc 
itself? Did they ultimately not have to ad­
mit that we (the golden-ear set) had 
been right all along?

While I suspect that the tale of the turn-, 
table may be somewhat over-simplified, 
I would nevertheless like to draw a cou­
ple of points from it:

Firstly, subjective observations did lead 
to a logical technical explanation and to 
methods by which the effect could be 
displayed and evaluated in the 
laboratory. It is reasonable to assume 
that other subjective observations 
should follow the same process, provid­
ed they are valid. A subjective observa­
tion which continues to defy any tenable 
explanation must itself remain suspect.

The other point is that, because one 
subjective observation has been verified, 
it does not follow that all the others are 
in some way validated. Each still has to 
be proved or disproved on its merits.

What brought all this to mind was an 
article by David Wren in the December 
'83 issue of the English hifi magazine "HiFi 
Today": "Absolute wire and Randall 
Research lead".

I gather that "Absolute" cable is intend­
ed for loudspeaker connections and, 
from the description, is rather like a 
jumbo-size flat TV ribbon. It contains a 
pair of 720-strand "high purity" copper 
conductors, each about 7mm in 
diameter, sheathed and held apart by 
cream-coloured PVC insulation, to form 
a flattish cable about 20mm wide. Accor­
ding to David Wren, it is much to be 
preferred to the well known "Monster" 
cable but, at £3.25 per metre, costs 
about the same.

Now I don't hold any special brief for 
Monster cable or for some of the claims 
that have been made for it, but the direct 
comparison and other remarks which 
followed, I found highly intriguing, to say 
the least.
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an audio agnostic!
But first, the background:
It is a fact that resistance, capacitance 

and inductance in loudspeaker leads can 
absorb audio power or otherwise affect 
operation of the system. Conventional 
wisdom is to use a twin pair to each 
loudspeaker (so that inductive effects 
tend to cancel), not too closely spaced 
(to limit capacitance), not too thin (to 
limit resistance) and certainly no longer 
than strictly necessary (to limit all three).

As a rule of thumb, it is commonly ac­
cepted that the DC resistance of the 
leads and connections should not ex­
ceed 5% of the DC resistance of the 
loudspeaker system. Depending on the 
cable run, this requirement might be 
satisfied with the thickest available lamp 
cord but it is preferable to seek out

£ Because one subjective 
observation has been 

verified it does not follow 
that all others are in some 

way validated J
heavier gauge twin cable intended for 
automotive use, or produced expressly 
for loudspeaker connections. With that 
kind of lead and a normal domestic 8 
ohm system, losses are generally reckon­
ed to be negligible.

However, acting on the professed opi­
nion that "negligible" isn't good enough, 
a number of companies have marketed 
deluxe loudspeaker cables — usually at a 
"deluxe" price. And, lest prospective pur­
chasers be left in any doubt as to their 
possible merit, they are commonly 
credited in publicity material with pro­
ducing a quite startling improvement in 
sound quality - a claim that sits oddly 
alongside the supposedly "negligible" 
losses occasioned by less pretentious 
(and less costly) cable.

To kill or to over-kill; that is the 
question!

While I have kept my money in my 
pocket, I will say this: with its heavy 
multistrand twin conductors, Monster 
cable should be able to impart to a hifi 
system whatever benefits might accrue 
from the use of extra-low resistance 
loudspeaker cables. I seriously question 
how much scope would be left for still 
further subjectively significant 
improvement.

But David Wren has no such 
reservation.

Based, presumably, on subjective judg­
ment and the memory of what the 
cables sounded like before he changed 
them over, the improvement with "Ab­
solute" cable was described as "im­

mediate and worthwhile". This held true, 
so he says, with loudspeaker runs as 
short as two metres.

Come on now! Two metres?
While one should not, perhaps, defile 

subjective judgment with talk of 
mathematics, it would be an interesting 
exercise to work out the magnitude of 
the DC resistance, AC resistance 
(including skin effect), inductance and 
capacitance involved in two metres or 
ordinary heavy-duty loudspeaker cable, 
of Monster cable, and of Absolute cable. 
Then, having done so, to note the dif­
ferences between them and to form 
some judgment as to their possible ef­
fect on system behaviour when feeding a 
load with as much internal DC 
resistance, AC resistance, inductance 
and capacitance as a domestic 
loudspeaker.

Nor do David Wren's further remarks 
alleviate my problem in accepting his 
verdict. On the contrary, they add to it. 
He says:

Against the Monster, for instance, Ab­
solute wire is far lower in coloration. 
Monster has a certain “plummy" 
thickness which tends to rob the sound 
of attack and clarity. The Absolute wire 
has better bass extension coupled with 
greater definition throughout the bass 
and mid frequencies. Couple this with 
more open, sparkling upper mid and you 
have a far more airy, ambient sound 
stage and a greater sense of presence.

. . . the cost of Absolute wire can be 
justified in the most modest of 
installations.
Taken at face value (how else should 

they be taken?) those remarks claim a 
clearly audible advantage for Absolute 
cable in terms of overall sound quality, 
over most of the audio spectrum, and a 
freedom from the "plummy thickness" 
that allegedly characterises Monster 
cable.

As I said before, without holding any 
brief for Monster cable, I know of no 
technical reason why it could possibly 
impart a "plummy thick" sound to a 
typical hifi system and I know of no 
reason, either, why a competitor's cable 
should not only obviate the plumminess 
but impart an all-round improvement in 
quality as per the description - even 
with a cable run as short as two metres.

It would be a pity not to conclude 
David Wren's final pronouncement on 
Absolute loudspeaker cable:

It interferes less with the signal than 
any other, allowing through more of the 
wanted information naturally, with less 
of the crunge.

Crunge? What's crunge?
Don't know, old boy, but it sounds 

monstrous. Must take steps to get rid of 
it... Absolutely!

At this point, I can well imagine an 
august audiophile somewhere, leaning 
back in his leather chair and fixing me 
with eyebrowed stare and the stem of 
his briar pipe:

"You seem to have forgotten one 
thing: Absolute cable is directional and 
that can make all the difference!"

In fact, I haven't forgotten it; I simply 
wanted to talk about it separately.

When I first read about directional 
cables, I looked at the date of the 
magazine to check whether it happened 
to be the April issue. Surely it was a gag? 
But no; the writer appeared to be deadly 
serious; almost breathlessly so.

Listening tests had verified, he said, 
that there was a right way and wrong 
way to feed audio signals along connec­
ting cables. Swap the cables around, and 
you could hear the difference. Taking ad­
vantage of this discovery, certain cables 
were being marketed with the input and 
output ends clearly marked. They must 
be installed so that the signal travels 
from input to output.

Going a step further, someone — I think 
it was someone else — referred to the 
practice as "sexing" cables, a term that 
seemed quite odd until I remembered

■ Crunge? What’s crunge?
Don’t know, old boy, but 

it sounds monstrous.
Must take steps to get rid 

of it... absolutely ■

that, for decades, the industry has been 
specifying male and female connectors 
of one kind and another.

Tut, tut!
That first explanation of directionality 

seemed to rest on the idea of an audio 
signal moving, as some kind of an entity, 
from point A to point B. It suggested that 
the writer's technical knowledge extend­
ed about as far as a simplified block 
diagram, drawn with arrows to show 
signal routing through a system. That's 
about all the arrows do show!

What is actually conveyed by signal 
. cables is an electrical current - and not a 
direct current, at that. It is an alternating 

l current which is all the time reversing its 
direction of flow at an audio rate. If the 
proponents of the directional cable con­
cept are going to convince this writer, 
for one, they will need to start off with a 
more credible explanation of what 
they're on about.

A cable is directional in respect to 
what?

But that's only the beginning. I may 
have missed it, of course, but I have yet 
to come across any responsible technical
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NEW KITS FOR THIS MONTH
CAR BURGLAR ALARM $70 PROGRAMMABLE LIGHT
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ÿ TV PATTERN GENERATOR

EA APRIL 84Anyone wishing to obtain the maximum performance from a colour TV 
receiver needs a pattern generator Why not build this completely new 
design which provides five separate patterns: dot, crosshatch, checker­
board, grey scale and white raster
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LCR BRIDGE

TV PATTERN GENERATOR 
$67.50

MONITOR

HEADPHONE 
AMPLIFIER

VCR SOUND 
PROCESSOR $57

EA APRIL 84
Remember the great ETI 5000 power amp. With this module 
as the hub of the ETI 5000 and a transformer you get an

ETI 477 MOSFET
MODULE $63.50

$28

EA MARCH 84

amazing power output of 150W RMS. 
Plus Power Supply (No Trans) 
Plus Transformer

$49.00
$39.50

AUDIO TEST UNIT FOR CASS
DECKS $47.50

MIXER PREAMP
TRANSFORMER $26.50 . .

TRANSISTOR ASSISTED
IGNITION

EA November 79

• A » ■,

EA October 81

$34.50
Easy construction and versatile operation, this Preamp was 
for coupling with the 300W “Brute” Power Amp. ETI 467 
July 80

MUSICOLOR IV $84.00 BIPOLAR TRAIN CONTROLLER CRYSTAL MARKER $34.50
(INC 1MHZ X) ETI 157 October 81

$34.50EA December 80
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CRYSTAL MARKER

Add excitement to parties, card nights and discos with EAs 
new Musicolor IV light show This is the latest in the famous 
line of Musicolors and it offers features such as four channel 
"Color Organ" plus four channel light chaser, front panel 
LED display, internal microphone, single sensitivity control 
plus opto-coupled switching for increased safety. EA 
August 81



FORUM — continued
speculation as to how a cable gets to be 
directive in respect to whatever its sup­
posed to be carrying! At best, one finds 
broad references to the molecular struc­
ture of metals, impurities, semiconduc­
tor effects, and so on, leading to the 
assertion that, one of these days, the 
reason will emerge why signals travel 
better through wire this way, rather than 
that way.

In the meantime, they just do!
The fact of the matter is that, over the 

past several decades, there has been 
urgent, concentrated world-wide 
research into solid-state physics that has 
added enormously to our knowledge of 
material and current flow and spawned a 
huge array of components. But there has 
been no hint from that source, that I 
know of, of anything that would support 
the idea of directionality in signal cables.

And what of the cable manufacturers 
themselves? It seems strange that, after a 
century or more of producing cables for 
all manner of things, including audio 
distribution for some very discerning 
users, the discovery of supposed direc­
tivity in respect to analog audio signals 
should be left to an in-group of 
audiophiles using a mere few metres of 
connecting lead.

Is the property incidental to production 
— which way the metal is drawn through 
the dies, for example? Does the degree 
of "directionality" vary from batch to 
batch? How do the makers of Absolute 
and other "directional" cables determine 
which way round each individual batch 
should be made up for sale? By the way 
it is spooled? By some sort of electrical 
measurement? By golden-ear "testing"?

These are logical questions and it is not 
too much to expect logical answers 
before reaching for one's cheque book - 
sorry bankcard! The desirability of ade­
quate, well-made, well-insulated, well 
terminated cables I understand. The 
need for good connection arrangements 
I understand. The merit of gold-plated 
contact surfaces I understand.

But directionality? I have yet to be 
enlightened.

Unfortunately, David Wren's article 
isn't of much help in this respect either. 
He seeks to bolster the case for the sub­
jective evaluation of audio signal cables 
by injecting into the middle of it the now 
customary reference to the sound of 
turntables, referred to earlier. He 
observes:

. . But nowadays most people realise 
there are great differences to be heard, 
even if they can't be measured."

It's a pity to have to spoil a good story 
but, as I have pointed out, the effect has 
long been identified as having to do 

mainly with acoustic feedback from the 
loudspeakers, through the turntable, etc, 
to the stylus. It has been set up in labs, 
observed on CRO screens, photograph­
ed, plotted, written about in technical 
magazines and thoroughly digested. It is 
one of the problems which CD players 
are credited with having eliminated.

The actual statement about cables 
reads thus:

"Now I know that many people still 
dismiss sonic differences in cables as be­
ing all in the mind - if you can't measure 
a difference it's not there, is it? . . . Ask 
any computer or long distance telecom­
munications engineer and you'll find 
they're quite clued up on cable 
technology and such aspects as to how 
twisting wires and material purity, in-

■ It seems strange that the 
discovery of supposed 

directivity in cables 
should be left to an in­
group of audiophiles

sulating materials, etc, can influence 
results. It's not black magic to them."

There's only one thing wrong with the 
above statement: it doesn't support the 
writer's case!

Many people still dismiss sonic dif­
ferences in cables, etc: Correct; and 
they'll continue to do so until they're 
given a credible reason to think 
otherwise.

Computer and long distance telecom­
munications engineers are clued up 
about cables, etc. Correct again. 
Technical handbooks have multiple 
chapters on cables, transmission lines, 
etc. Libraries have multiple textbooks on 
the subject. Engineers specialise in 
aspects of it. But, because they are so 
"clued up", I would expect them to be 
the hardest people of all to convince 
about anything out of line with theory.

The purveyors of deluxe and direc­
tional cable would have it made if they 
could only find someone from that area 

HK, MUTHJR RAMO

mcrwtcs
EXPLANißl

BASIC 
ELECTRONICS

Basic Electronics
For the beginner, or for the hobbyist as a 
reference book and almost certainly the most 
widely used manual on basic electronics in 
Australia.
It is used by radio clubs, in secondary schools and 
colleges, and in WIA youth radio clubs.
Begins with the electron, introduces and explains 
components and circuit concepts, details the construction 
of simple receivers. Separate chapters on test instruments, 
servicing amateur radio, audio techniques, stereo sound 
reproduction.
Available from “Electronics Australia”, 57 Regent St. Chippendale 
2008. PRICE $4.50 OR by mail order from "Electronics Australia", 
PO Box 163, Chippendale 2008. PRICE $5.40

able to produce a rigorous engineering 
paper validating their claims. It would be 
a sensation.

Until that happens, you'll just have to 
accept somebody's unsupported word 
for it all - or else acquire some very 
special equipment of your own. As 
David Wren puts it:

"All you need, dear reader, is a pair of 
receptive ears!"

Is that all? No, I would like to add one 
further observation.

I am no longer taken aback by 
references in the super cable case to 
twisted leads, skin effect, insulation, Litz 
wire and other ideas borrowed, rightly 
or not, from radio frequency technology 
but I was not prepared for a letter in the 
February '84 issue of "Hi-Fi News & 
Record Review".

A Mr D. Swann of Leeds, Yorkshire, 
professes to have tried and proved 
something that would presumably 
outperform either Monster or Absolute 
cable. They both use copper as the con­
ductor and therein lies the problem.

Prompted by an earlier reference in the 
same journal, Mr Swann connected his 
Wharfedale Linton loudspeakers to the 
amplifier by means of lead tubing and 
lead wire. He appears to be particularly 
impressed by the lead tubing because 
even lead wire is slightly compromised 
by the insulation which wraps the sur­
face along which the audio signal travels.

Says Mr Swann:
“I compared my Lintons after I had tub­

ed them with PWB lead tubes and the 
difference was audibly much better; as 
good, in fact, as changing for better 
speakers."

As an audio cynic and an audio 
agnostic from way back, I can't help but 
indulge in the following imaginary 
scenario:

Mr D. Wren, the "Absolute" champion, 
questioning the opinion of Mr D. Swann 
and being politely told:

"All you need, dear David, is a pair of 
receptive ears!" 3
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SAVE $100
SUPER 80/AMUST DP80

SO get in EARLY to

.A60°

NEW!!!

Cat. XC-4715 10 up $1.20

Cat. XC-4720 10 up $1.40

STAGGERING
VALUE!!

.aO^

>A6^.

MASSIVE SCOOP PURCHASE has enabled 
bring you a quality 80 CPS Matrix Printer

lowest price ever!
We expect these to sell FAST 

avoid disappointment!

- Inbuilt condenser microphone 
- LED recording indicator!
Cat. XC-4905

C10 
1-9 $1.20

C20 
1-9 $1.30

C30 
1-9 $1.50

us to 

at our

CIVILIZATION 
DISCOVERS XIDEX.

ONLY 
$39.95

PRICE

Like the discovery of fire, Xidex Precision Flexible Disks 
herald a new era for civilization.
They are the most advanced and durable disks technology 
has produced and far exceed all known industry standards 
world-wide. Even the disk jacket is 33% thicker than the 
industry standard for greater protection from contaminants, 
and extended handling.
Xidex 5'/«" disks carry a ID-year warranty. They are 
guaranteed 100% error-free and 100% precision made. 
Jaycar is proud to announce that we have been appointed 
distributors of the incredible 'XIDEX' range of computer 
mass storage media.
The decision to stock Xidex is in keeping with Jaycar's 
philosophy of keeping only prime quality products where 
possible. What other floppy carries a 10 YEAR WARRANTY 
and 100% error-free guarantee??
You can buy a flnppy for up to S2.00 less than the Xidex - 
but do you REALLY save? What is your time worth if you 
waste hours because of disk errors due to dud floppies’ 
Cat. XC-4770

1-9 Disks - $5.95 each
Box of 10 $55.00

COMPUTER CASSETTES
Exceptionally good quality, leaderless blank cassettes in the 
usual plastic cases.

(PICTURE OF OUR MANAGING DIRECTOR 
HOLDING XIDEX FLOPPY)

Your “Super 80" printer will enable ypu to print tato, «pom. 
irxphk. («mud ptam,. etc. and importantly for the pro­
grammer Hard copy Of profnun Uatkig*.
Operating under software control from any general purpose 
micro-computer the Super 80 features 13 dur«nia pHnt tn«, 
including emphasized (LETTER QUALITY). Btdhnaomd 
•okra ensures .mooth, q<d«t opendoa.
228 ASCII CHARACTERS, HANDLES 4" to 10" 
PAPER ■ STANDARD CENTRONICS INTERFACE

Low Cost DATA 
CASSETTE Player

Mains or battery operated
Special instructions for loading instructions into computer 
Tape counter - A MUST!
Works as audio recorder/player as well

NORMALLY $499 SAVE $100
NOW $399

. . AÃ' * “CENTRONICS”
k V** PRINTER 

CABLE FOR MICROBEE
At last a ready-built cable ( 1 metre long) which 

enables you to plug your MicroBee straight into a 
Centronics-type printer!
Cable assembly includes interface electronics (74- 

LS123) in the rear of the Centronics plug. A Cannon 

‘O' plug is at the other end.
Cat. XP-465O

$49.95

STOP PRESS!! NOW OPEN ALL DAY SATURDAY (CONCORD STORE ONLY)



ONLY

$59.95
NEW

ETI644A See ETI Jan '83!!

DIRECT CONNECT 
MODEM

Ref: ETI October 1982

Two models (i) Short form which contains ALL PCB components 
as specified by ETI (BEWARE!!). The genuine ETI PCB with 
plated-thru holes, solder mask and component overlay is 
supplied. We also supply at NO EXTRA CHARGE a full set erf 
quality IC sockets A must with plated-thru PCB - remember this 

when making comparisons
(ii) Full kit Includes: all of the above plus 12V plug-pack case, 
switch and LED bezel and Cannon DB-25 RS-232 connector. 
Makes a complete stand-alone modem. • Capable erf a range erf 
Answer/Originate operating modes • Selectable Baud rate • 
Software controlled • Uses new patented technique • More 
reliable and faster than most acoustic modems 
Artec transformer as used in this project only $2200

JOYSTICKS
These quality units are the self centering type with heavy 
duty suction cups which definitely keeps it in place. It has 
silver plated switch contacts a pistol grip and is super 
responsive.

NEW MODEL
SHORTFORM KIT

Cat KE-4600

ONLY $169

COMPLETE KIT
Cat KE-4601

ONLY $199

TILT-BASE FOR MONITORS
Now you can mount your monitor on a swivel/tilt 
base to maximise the viewing angle (and reduce 

glare) of your computer monitor.
Until now tilt bases were expensive or only fitted to 

expensive monitors. Now you can have one in your

home for under $30!!!

Cat. XM-4540

— oeO—

ONLY

Cat. XA-5630 without plug

$19.50
Cat. XA-5610 suit MicroBee

$29.50 NEW
FLOPPY DISK

STORAGE CASE
Fantastic price breakthrough. A must for serious P.C. 

users. Will take up to 50 x 5y<" floppies in sets of 10. 
Compartments lift up and lock in place for easy 

identification of disk files. ABS resin case. Dimensions: 

400mm long 180mm wide by 170mm high. Translucent 
plastic lid. Quality!

Cat. XC-4780

NEW!
SPEAKER/EQUIPMENT 
CABINET FITTINGS
Jaycar has expanded its range of hardware for 
road cabinets, speaker and other equipment 
enclosures.
HEAVY DUTY STRAP HANDLES 

Overall length 250mm. Will lift a maximum weight of 

50kgs! Ideal for speakers, amps, etc. English made. 

Cat. HS-8020

ONLY $5.95 HEAVY DUTY BAR HANDLES
Very robust design where strength coupled with an 
airtight design is desirable. As used in “Marshall" amps. 
Cutout hole size 119 x 221 mm.

Cat. HS-8010

$11.95 10 up $10.95 ea

$29.95

PLASTIC LOCKING CORNER 
PIECE

Heavy duty plastic moulded corner fitting featuring 

male/female inserts. These are designed to fit together 
so that pieces of equipment (the same size) can stack 

up and lock together. Ideal for speaker boxes.

Cat. HM-3826

ONLY $1.75 ea ioup$i.55ea

PLASTIC FOOT
Moulded in tough yet resilient plastic. Enables you to 

slide heavy equipment across most floors without 
damaging the floor. 37mm diameter, one screw fixing. 

Cat. HP-0830

60 C 55c

Son 
Of 
Cheap 
Vidéo

METAL CORNER FITTING
Similar to HM-3826 except that it is made out of pressed 
steel nickel plated. As used on road cases, vinyl covered 
amps, speakers etc. Will take massive punishment!

Cat. HM-3822 (Not illustrated)

ONLY $1.75 ea 10 up $1.55 ea

SON OF CHEAP VIDEO
This sequel to The Cheap Video Cookbook provides a 
complete video display system which you can build for as 
little as $7. Likewise, transparency display can be created 
for under $1 by using a video circuit called "The Snuffler" 
which is completely described in Chapter 2. This book
makes cheap video even cheaper' 
224 Pages. 5V? x 8V2, soft.
Cat. BS-0604 ........................................ $15.95
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SHOWROOMS
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in Australia.
SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE
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SHOP HOURS SYDNEY

Mon - Fri 8.30am - 5,30pm. Sat - 8.30air - 12pm: Thurs night 8.30pm

MAIL ORDERS AND CORRESPONDENCE:I P.O. Box 185, Concord, 2137

Mai I Order 
By

BANKCARD
Via Your Phone

STOP PRESS!! NOW OPEN ALL DAY SATURDAY (CONCORD STORE ONLY) 45



Keep thieves at bay: install our new

Deluxe Car 
Burglar Alarm
Stop your car from being stolen. This new state- 
of-the-art car burglar alarm features key switch 
operation, delayed entry and exit, automatic 
reset, and provision for an auxiliary battery.
by JOHN CLARKE and GREG SWAIN

We shouldn't really have to sell you on 
the concept of a car burglar alarm. Car 
theft is a growth industry in Australia, 
with more than 70,000 cars stolen last 
year. Small wonder that the Ignition 
Killer featured in the February issue is 
proving so popular - it provides a useful 
measure of protection at relatively low 
cost.

But the Ignition Killer does have 
drawbacks. It will not protect stereo 
equipment or other contents in the car, 

nor does it have an alarm to frighten the 
thief away. And while it will fool most 
joyriders, it will not stop a determined 
"professional" for too long.

By contrast, a properly designed and 
fitted car burglar alarm provides "front 
line" defence. It will sound an alarm if an 
attempt is made to gain access to the 
vehicle and this by itself is usually 
sufficient to deter the thief. Common 
practice is to add to the deterrent effect 
by fitting the vehicle with prominent 

warning stickers and a flashing dash 
panel lamp.

When we described the Ignition Killer 
project, we were quick to point out the 
drawbacks of many commercial car 
burglar alarms. In particular, we pointed 
out that many could be disabled simply 
by cutting the horn wires from 
underneath the vehicle or by 
disconnecting the battery.

For sure, it's possible to install 
commercial alarms that will frustrate all 
but the most professional thief. The 
trouble is, they usually cost an arm and a 
leg. Most sell for between $200 and 
$400 fitted although there are units that 
you install yourself for around the $100 
mark.

The unit described here will set you 
back no more than about $70 but that's 
not to say that it's a cheap and nasty 
design. On the contrary. It includes a 
range of features normally found only on 
expensive commercial units and has a 
few more tricks besides.

Ten commandments
What features should be included to 

produce an effective car burglar alarm? 
In the "Open Road" for December 1983, 
the NRMA briefly surveyed a number of 
commercial units and gave a list of 'Ten 
commandments". Let's take a look at 
these:

1. The alarm should protect all doors, 
bonnet and boot at least.

2. It should operate instantly when the 
boot is opened and when the bonnet 
lock is released.

3. Air horns or a siren should be used, 
rather than the car's horn.

4. The alarm should be set from inside 
the vehicle or by an electronic key — not 
by a key or tumbler switch from outside 
the vehicle.

5. Entry delay should be between five 
and 10 seconds.

6. The alarm should cut out the 
ignition system.

7. If the alarm obtains its power from 
the battery, the wiring should be direct



and should be positioned so that it 
cannot be reached from under the 
vehicle.

8. Horns or sirens, and the wiring to 
them, should be placed so that they 
cannot be tampered with through the 
grille or from under the vehicle.

9. The alarm duration should be about 
two minutes, with automatic cut-out and 
reset.
10. Window stickers should indicate 
that the vehicle is carrying an alarm 
system, but not the make or type.

The NRMA survey covered some 27 
different alarm systems. Of these, the 
best units only complied with the first 
eight conditions.

Below is the prototype alarm, ready for installation.

Electronics Australia
CAR BURGLAR ALARM
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By contrast, this new EA design can 
meet all the above requirements except 
for the sixth. We'll have more to say 
about that later. Other features include a 
flashing dash panel lamp, keyswitch 
operation, an auxiliary battery (optional), 
and provision for tow-away protection. It 
can protect external driving lights and 
will instantly trigger if the ignition is 
switched on or if the leads to the car's 
battery are cut (provided, of course, that 
an auxiliary battery is fitted).

Inputs and options
The key to the versatility of this alarm is 

that the inputs are designed to detect a 
change of state. It does not matter

DELAYED 
INPUTS

RELAY 
OUTPUT

TO HORN nr 
SPEAKER Ju

VEHICLE 
GROUND 

whether an input is normally pulled low 
or tied high, or whether the input is open 
circuit. If there is any change on the input 
(ie, from 0V to +12V or vice versa), the 
alarm will trigger.

There are eight inputs in all, two pro­
viding 10-second delayed triggering and 
six providing instantaneous triggering. 
The delayed inputs monitor the doors 
and an optional ultrasonic movement 
detector (to be described later), while 
the six instant inputs monitor the boot, 
bonnet, external driving lights, ignition 
system and the vehicle battery.

When triggered, the alarm drives a 
separate horn-type loudspeaker for a 
period of two minutes and causes the 
hazard lights to flash on and off. At the 
end of the two minute alarm period, the 
unit automatically resets and rearms 
itself.

Several different techniques are used 
to trigger the alarm. The doors are pro­
tected by monitoring the courtesy light 
switches, the bonnet by fitting a spring- 
loaded switch adjacent to the bonnet 
catch, and the boot by fitting a mercury 
switch to the bootlid (a measure that 
also provides protection against tow- 
away). The ignition and battery inputs 
simply detect the presence or absence 
of voltage, while the driving lights are 
protected by monitoring the filaments.

There are other options. For example, 
some readers may prefer to forget about 
tow-away protection and monitor the 
bootlid by making a connection to the 
switched side of the bootlight. Other 
readers might prefer to protect the bon­
net using a reed switch and magnet 
assembly. It's really up to the individual 
as to just how inputs 1-6 are used.
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Deluxe Car Burglar Alarm
What about the ignition cutout re­

quirement referred to earlier? While we 
did not fit this feature directly to our car 
burglar alarm, we do recommend that 
readers also install the Ignition Killer. In 
fact, we believe this to be a far better 
scheme since the Ignition Killer can act 
independently as a last line of defence 
should the alarm be disabled.

Easy operation
While it's nice to have a lot of fancy 

features, a good car burglar alarm must 
also be easy to use. This design meets 
that requirement. When leaving the 
vehicle, all the driver has to do is turn 
the alarm on using the key operated 
on/off switch. He then has 10 seconds to 
leave the vehicle during which time the 
dash panel lamp remains fully lit to in­
dicate that all inputs are disabled.

At the end of the exit period, the dash 
panel lamp flashes to indicate that the 
alarm is armied.

Entering the vehicle is just as easy — for 
the driver, that is - although we have in­
cluded a rather clever "wrinkle" in the 
delayed entry input circuitry. Essentially, 
the reader has two options.

The first option is to bridge two ter­
minals on the alarm to provide for nor­
mal delayed entry. This gives the driver 
10 seconds to open the car door and 
switch off the alarm. As before, the dash 
panel lamp remains fully lit during this 
procedure.

The second option is to fit a reed 
switch across the two terminals instead 
of linking them. The delay circuitry will 
now operate only if the reed switch is 
momentarily closed. If the switch is not 
closed, the alarm will trigger instantly 
when the car door is opened.

In practice, the reed switch can be 
glued to the inside of the windscreen im­
mediately adjacent to the pillar or the 
dashboard. Or it could be hidden in the 
external mirror surround or some other 
suitable location. To enter the car, the 
driver simply uses a small magnet to 
momentarily close the reed switch. He 
then has 10 seconds to open the car 
door and switch off the alarm as before.

How it works
At first glance, the circuit may seem 

quite complicated, comprising as it does 
eight CMOS ICs, 14 transistors, 25 diodes 
and associated components. But while 
there may seem to be quite a few com­
ponents, the circuit can be simplified by 
breaking it down into six basic sections: 
input circuitry, alarm timer, delayed exit 
timer, delayed entry timer, dash lamp 
flasher, and horn speaker driver circuitry.

The action starts with the eight inputs 

at the lefthand side of the circuit. As can 
be seen, these all have a fairly similar cir­
cuit configuration with each input circuit 
built around an exclusive-OR gate, or 
XOR gate for short.

Basically, the output of an XOR gate is 
high only when one input is high and the 
other is low, and is low otherwise. We 
have used this characteristic to derive a 
positive-going pulse whenever there is a 
change in the input state.

To achieve this, one input of each XOR 
gate is connected to the other input via 
an RC delay circuit consisting of a 100kfi 
resistor and a 10/zF capacitor. Thus, 
when the input signal changes state, one 
input of the XOR gate changes state im­
mediately while the other is delayed 
from making this change until the 10/zF 
capacitor charges to about 8V. The 
result is a positive-going 100ms output 
pulse.

Note that some of the 10/zF capacitors 
are tied to the positive supply rail while 
the remainder are tied to ground. This 
was done to simplify the printed circuit 
board (PCB) layout and in no way alters 
the operation of the circuit.

Inputs 1-6 are all tied to the +12V rail 
via 100kfi pullup resistors, while the 1^F 
capacitors provide decoupling to pre­
vent false triggering. Normally, the trig­
ger switches are open circuit and inputs 
1-4 are held high. If a switch closes (as 
when a door is opened), the input is 
pulled low and the corresponding XOR 
gate produces a 100ms pulse.

Alarm accessories (clockwise from top): barrel-type keyswitch, spring-loaded 
automotive switch, mercury switch, reed switch and bezel lamp.

Inputs 5 and 6 function in similar man­
ner except that they are normally held 
low by the driving light filaments and are 
pulled high if the ground connection is 
broken. The corresponding XOR gate 
then produces a 100ms pulse as before. 
Diodes D1-D6 prevent damage to the 
XOR gates in the event that a positive 
voltage higher than their own supply is 
applied to the inputs.

Voltage sensing inputs 7 and 8 use tran­
sistors Q1 and Q2 to switch the inputs of 
XOR gates IC2d and IC2b between the 
high and low states. In the case of the ig­
nition input (7), Q1 is normally off and 
the inputs to IC2d are high. When the 
ignition is switched on, Q1 turns on and 
pulls the input signal to IC2d low.

Q2 works in reverse fashion. It is nor­
mally biased on by the battery voltage 
but turns off if the battery leads are cut.

The outputs of IC1a and IC1 b are fed to 
diode OR gate D7 and D8, and then ap­
plied to the data input of D-type flipflop 
IC3b. Likewise, the outputs IC1c-IC2d are 
connected to the data input of IC3a via 
diodes D9-D14. Note that both data in­
puts are normally tied low via a 10kQ 
resistor.

Here's how this circuitry works. A D- 
type flipflop has two complementary 
outputs designated Q and Q. When the 
Reset input is low, the Q output will 
follow the Data input at the positive 
edge of the clock waveform. In other 
words, if the Data input goes high, the Q 
output will also go high when the next 
positive going clock pulse is received.

IC3a is the alarm timer. Its clock signal 
is gated by IC4j) which has its pin 5 input 
connected to Q. Thus, when Q is high, 
IC4b inverts the clock signal and passes it
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A degree

I (you want to be a Bachelor of Science, Arts, 

Electrical, Mechanical or Civil Engineering but 

also want a career, think of the Army. The Army 

is seeking university entrants to attend the Royal 

Military College and new Australian Defence 

Force Academy in Canberra to study, on excellent 

pay, a university degree of their choice.

If you have matriculated to a university in one of 

the above areas of study or are currently 

undertaking your matriculation, are an Australian 

citizen or eligible to apply for Australian 

citizenship, are under 19'6 on the 1st January of 

your intended year of entry and are able to meet 

our selection requirements you will be offered a 

course that could qualify you as an Officer.

You will command soldiers while playing a key role 

in the defence of Australia.

So if you want more than a degree maybe the 

Army can give you the lead into a leading 

profession.

Are you good



that leads to leading.

Name.

Address.

.Postcode.

Study for a degree and become an Army Officer 
Applications are now open, clip this coupon and mail it to: 
Army Careers Officer
C.PO.BoxXYZ
in your State capital or your nearest Recruiting Centre.

Birthdate-------------------------------------------
Authorised by the Director General of Recruiting. Department of Defence RMC 67 DPS 123enough?



A VT EK MUL T! MODEM
The AVTEK MULTI MODEM isa completely Australian 
Designed and Manufactured Multi Standard Modem. It 
has been designed to meet current Telecom speci­
fications (approval pending) and will be available in 
4 different styles.

KITFORM
This is for the hobbyist and is not approved for connection to 
Telecom lines. It is ideal for private line use and for the Amateur 
Radio operators for Packet Radio (See review Electronics Australia 
January 1984). Complete kit to the last nut and bolt including 

pre-punched and silk screened front and back panels

ONLY 

$249.00 
MODEL MM2

This is a completely assembled and tested unit with a telephone 
hard wired into the Modem. It can be plugged legally into any 
phone socket to replace your standard phone

INTRODUCTORY PRICE
$329.00

MODEL MM3
This is basically the same as model MM2 but does not include 
the telephone but comes fitted with a data Telecom plug which 
means a dedicated socket must be installed by Telecom.

CONTACT AVTEK FOR PRICE
MODEL MM4

This unit is basically the same as model MM3 but does not have 
externally selectable Baud rate. The mode of operation is factory 
set. This is ideal for dedicated dial-up lines. This model also has 
hardware Auto Answer included.

CONTACT AVTEK FOR PRICE

SPECIFICATIONS FOR KIT, MM2, MM3 and MM4 
□ Data Standards CCITT V.21 & V.23, Bell 103 & 202 □ Data 
Rates 300, 600 and 1200BPS □ Backward Channel 75 BPS in 
conjunction with 1200 BPS □ Computer Interface CCITT V.24 
(RS232C) □ Power Requirements 240V AC 3 watts □ Front 

Panel Controls Mode Switch (12 position rotary - not MM4) 
Connect switch (3 position toggle). Test Switch (3 position 
toggle) □ Front Panel Indications Connect LED, DCD Data 
Carrier Detect, RXD Received Data, RTS Request to Send, CTS 
Clear to Send, TXDTransmit Data, RING Ring Detect TESTTest 
switch off normal, POWER.

MULTIPROM KIT
---------------- - BACK IN STOCK
Tire Multiprom hoard is an extension of the Microbees memory in ROM It simply plugs into die fifty wav bus
^we'rXpl" "" ' n'S "'C Mi"°bee °r d usi"8 MicrSbee's own

Ihe board takes the IDASM and NI I eprom normally residing inside the Microbee. but allows several different 
6' 4 ? 1 Wmlbce. L"s"- "■'’■Pascal. Networkrom. Demon or your own program. It has room
for 4 sets of eproms 111 the EDASM location and 3 sets of eproms in the NET location, a total of 44K of eprom The 
board can be simply daisy chained with up to 6 slave boards (using an outside power supply in this case) allowing 
a maxmium otal of 308K m ROM. The EDASM locations accept either type 2532 or 2764%'proms and Ihey can t

Each can rnmON Td “ ,he SyS,e,n' 11 °Pen collector transistor
n. L < . 7 tUm 0N or 0FF under Program control. X inputs, buffered and protected can read 8 switch 
status ideal tor computer controlling of model trains, alarm systems, tape recorders, machinery etc
Ilie Avtek kit includes a plated through board plus all components to make this exciting project. There is also 
provision on the board to change the address of the ports used foreprom selection and input output

ONLY 
$99.00

NOTE: Models MM2, MM3 and MM4 will not be 
available until Telecom approval has been obtained.

COMING SOON 
MINI MODEM

Possibly the smallest Telecom approved (pending) Modem on 
the Australian market - includes phone. 300 Baud CCITT answer 

or originate (switchable), plugs into standard telephone socket 
and replaces standard phone. So small it can be mounted on 
your skirting board near phone socket.

SPECIFICATIONS:
~X □ 300 Baud CCITT answer or originate 

□ Power 12 V AC plug pack supplied 
□ Includes telephone with last number 

re-dial.

$189.00

WlMÍ

THERMISTOR SPECIAL sen Philips type 
2232-660-91009 - refer to Philips Catalogue for specs 

10 FOR $1.00 „
NEW PRODUCT

NEW PRODUCT - HI RESOLUTION 
9" VIDEO MONITORS - available in Amber or 
Green - Bandwidth over 20MHz - Ideal for the MicroBee 

INTRODUCTORY PRICE ONLY $279 ea

MEMOREX DISCS
We have just received shipments of TOP QUALITY MEMOREX 
diskettes into stock.
EVERY DISC HAS EVERY SECTOR OF EVERYTRACK CERTIFIED 

100% ERROR FREE!
5’4" Note double density can be used as single density.

Single sided/double density............... .......................................$4.95
Double sided/double density ............. $5.50

NEW - ELECTROLUBE NOW IN STOCK
SiBcon Compound 340g aerosol
Freexer Spray 340g aerosol
Clear Protective Lacquer 397g aerosol
Electronic Cleaning Solvent 340g aerosol
Degreasing Solvent 454g aerosol_______
Antistatic Foam 397g aerosol _________
A.F. Spray 454g aerosol_______________
Heat Transfer Compound 25g syringe

$5.95 
$5.50 
$6.95 
$6.50 
$5.95 
$5.50 
$7.95 
$4.00

WE NOW STOCK A LARGE RANGE OF SCOPE 
product« and spare tips and elements

“D” CONNECTORS
DE9S Male 9 pin
DE9S Female 9 pin
DE9 Male 9 pin PCB mnt
DE9 Female 9 pin PCB mnt 
DE9 Back Shell 1 piece 
DE9 Back Shell 2 piece 
DA1 5P Male 15 pin 
DA15S Female 15 pm 
DA15 Male 15 pin PCB mnt 
DA1 5 Female 1 5 pin PCB mnt 
DA15 Backshell 1 piece 
DA1 5 Back Shell 2 piece 
DB25P Male 25 way 
DB25S Female 25 way 
DB25 Male 25 way PCB mnt 
DB25 Female 25 way PCB mnt 
DB25 Back Shell 1 piece 
DB25 Back Shell 2 piece

1-10 
$2.50 
$2.95 
$3.25 
$3.95 
$2.00 
$2.95 
$2.95 
$3.50 
$3.95 
$4.95 
$2.00 
$2.95 
$4.50 
$4.95 
$4.50 
$5.50 
$2.00 
$2.95

10 up 
$2.20 
$2.70 
$3.10 
$3.75 
$1.80 
$2.50 
$2.50 
$3.00 
$3.75 
$4.60 
$1.80 
$2.50 
$3.95 
$4.50 
$4.10 
$5.00 
$1.80 
$2.50

IEC 320 MAINS LEADS ■ DON’T PAY 
$4.00 OUR PRICE ONLY $1.99 each 

IEC 320 CHASSIS SOCKET WITH BUILT-IN 
MAINS SUPPRESSOR - ideal for micro projects 

ONLY $15.00 - Special this month 
ONTY a FREE IEC 320 mains lead with each filter 
purchased - just mention it when you order.

Single sided/double density ..

Double sided/double density 

NOTE: That these 
prices are cheaper 
than some people 
charge for inferior 
discs.

$5.95
$6.50

ROBOTICS
MOTOR
- IN STOCK! t

24 Volt but runs perfectly on 1 2 volts D( . 
Output speed «• .1 2V approx. 40 rpm. 
Current dram (« 12V No Load approx. 
100mA. Stalled current approx. 200mA. 
Size: Overall 55mm long by 35mm wide. 
Shaft length 20mm and shaft diameter 
approx. 4mm.

MADE BY CANNON OF JAPAN 
ABOUT 30% OF NORMAL PRICE 
SAVE.- BUY 4 UNITS FOR S35 OR 

ONLY $9.99 EACH

SPECIAL - QUALITY FRENCH 
BRAN D - D25 MALE. FEMALE and QUALITY 2 PIECE 
COVER WITH THUMBSCREWS ONLY $9.99 ■ $15 VALUE

SCOOP PURCHASE
QUALITY ERSIN 

MULTICORE SOLDER 
22g in 500 gram rolls (that’s % kilo!). Note that most other 
people sell 200 gram rolls for about $5.00.

SAVE 500 gram for
PERSONAL SHOPPERS ONLY $8.95

8 pin
14 pin
16 pin
18 pin
20 pin
22 pin
24 pin
40 [jin

¡DC DIP PLUGS
$2.95 
$1.95 
$2.25 
$3.95 
$3.95 
$3.95 
$3.95 
$650

$2_50 
$150
$2.00 
$3.20
$3.20 
$3.20
$3.20 i 
$5.95 I

AVTEK
(ELECTRONICS) Pty. Ltd.

TWO GREAT LOCATIONS
1 19 YORK STREET. SYDNEY 2000
PHONE: (02) 267 8777
(Above Charlie Browns Place)
172 LIVERPOOL ROAD (HUME HIGHWAY). ENFIELD
PHONE: (02) 745 2122
All Correspondence to:
P.O. BOX 0302. QUEEN VICTORIA BUILDING.
SYDNEY 2000

ill bonHcord

POST AND PACKING
Divide the value of your order by 20 (5'1) to get post and 
packing value ami then add S2.00 it's that simple!
All Bankcard orders can only be sent to a normal address 
(NOT a P.O. Box). All Bankcard orders will be sent by 
registered mail (add $3 to P&P charges).

ENFIELD OPEN ON SUNDAY
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Deluxe Car Burglar Alarm
to IC3a's Clock input (pin 3). Now comes 
the tricky bit. When the Data input (pin 
5) goes _high (ie, when an input is trig­
gered), Q goes low and the output of 
IC4b goes high.
_What this now means is that the Q and 
Q outputs will not be affected when the 
Data input subsequently goes low after 
100ms, since no further clock pulses can 
reach IC3a. The flipflop thus remains lat­
ched with Q and Q high and low 
respectively.

The high Q output of IC3a is used to 
gate on (via IC8a) the horn speaker 
driver circuit to sound the alarm. At the 
same time, it charges capacitor C2 via 
resistor R3. After about two minutes, the 
voltage across C2 reaches a level suffi­
cient to switch Schmitt trigger IC5a to a 
low output.

Since pin 2 of IC4a is normally high, it 

follows that pin 3 of IC4a will also now 
go high. This resets IC3a to its normal 
state with Q low and Q high, thus swit­
ching off the alarm at the end of the two 
minute period. At the same time, diode 
DI8 rapidly discharges C2, pin 3 of IC4a 
goes low, and pin 5 of IC4b goes high, 
thus allowing clock pulses through to the 
Clock input.

The circuit is now re-armed, ready for 
the next 100ms pulse on the Data input.

Note that if it were not for D18, C2 
may not be fully discharged before the 
next trigger input. Depending on the cir­
cumstances, this could result in an alarm 
time that was considerably shorter than 
two minutes.

Delayed entry timer
IC3b is the delayed entry timer and 

functions in similar fashion to IC3a. In­

itially, Q is low, Q is high and clock 
pulses are gated through IC4c to the 
Clock input (pin 11). When a positive­
going pulse is applied to theJData input, 
the Q output goes high and Q goes low 
to stop the clock pulses as above.

Assuming for the moment that tran­
sistor Q3 is off, C1 now charges via R1. 
After about 10s, the voltage across C1 
reaches the trigger threshold of Schmitt 
trigger IC5f. The output of IC5e then 
switches high and applies a positive 
voltage to the Data input of IC3a which 
then functions exactly in the manner 
described above.

The result of all this chicanery is that 
the alarm again sounds for two minutes 
but only after a 10s delay.

IC3b is reset using IC4d. When Q of 
IC3a goes low, the output of IC4d goes 
high and Q and Q of IC3b are forced low 
and high respectively. IC3b is held in this 
state for the duration of the alarm time. 
At the end of the alarm time, of IC3a
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Deluxe Car Burglar Alarm
switches high again and the output of 
IC4d goes low. IC3b is now re-armed 
and ready to accept the next input to its 
Data pin.

If that's all a bit too much for you, con­
sider it this way. The delayed entry in­
puts trigger IC3b which in turn triggers 
IC3a after a 10s delay. During the follow­
ing two-minute alarm period, IC3b js 
held in the reset state by IC4d and the Q 
output of IC3a. Finally, at the end of the 
alarm period, both Reset inputs go low 
and the alarm is re-armed ready for the 
next trigger input.

Delayed entry switch
So much for the basic operation of the 

delayed entry timer. But just when you 
think you've got it all figured out, we 
now inject a complicating factor: the 
delayed entry switch circuit. This com-

Specifications: 
Inputs.......................... Two delayed, six instant
Delay times................. 10 seconds delayed exit, 10 seconds delayed 

entry
Power supply.............. +12V from vehicle battery with provision for aux­

iliary battery backup
Alarm time................... Two minutes with automatic re-arming at end of

alarm time
Alarm output................ 1 kHz tone modulated at 100Hz and 1 Hz driving

an 8Q horn speaker
Current consumption. . 13mA standby mode, 500mA when alarm is trig­

gered
Miscellaneous.............. Flashing dash panel lamp, key-operated on/off

switch, provision for tow-away protection

prises C4, IC5d, Q3 and associated 
components.

Let's first assume that the switch con­
tacts are shorted to provide for normal 
delayed entry. It follows that the output 
of IC5d will be high and thus transistor 
Q3 will be off. In this case, the delayed 
entry timer functions exactly as describ­
ed above to provide a 10s entry delay.

Now suppose that we substitute a nor­
mally open reed switch as shown on the 
circuit diagram. Furthermore, let's initial­
ly assume that the reed switch is left 
open circuit. The delayed entry switch 
circuit now comes into play. Here's how 
it works.

When power is first applied, the Reset 
input of IC3b goes high for 10s (we'll ex­
plain why later) and quickly charges C4 
to +12V via the 10kfi resistor and D19. 
Thus, the output of IC5d goes low. Now 

We estimate that the cost of parts 
for this project is approximately 

$70
This includes the horn speaker 
but not the cost of an auxiliary 
battery or extra switches.

When the Q output of IC3b goes high, 
Q3 is biased on and charges C1 via R2.

We've now got a whole new ballgame. 
Whereas it previously took 10s for C1 to 
charge via R1 (1MQ), it now only takes 
about 150ms to charge via Q3 and R2 
(15kQ). So, as far as the thief is concern­
ed, the alarm triggers instantly if a door is 
opened.

The 10s entry delay can be activated 
by momentarily closing the reed switch. 
This action rapidly discharges C4, forcing 
the output of IC5d high and turning Q3 
off. C1 can now charge only via R1 and 
so the 10s delay is restored.

But that's not the end to the electronic 
skullduggery. When the output of IC5d 
switches high, a short positive-going 
pulse is applied to the Data input of IC3b 
via C5 and D15. This triggers the delayed 
entry timer which means that the alarm 
will sound 10s after the reed switch is 
closed.

So it doesn't matter whether or not a 
door is opened after the reed switch is 
closed. The alarm will still sound after a 
10s delay (unless, of course, the driver 
enters the car and switches the alarm 
off).

Delayed exit timer
Schmitt trigger IC5b forms the delayed 

exit timer. When power is first applied, 
C3 pulls pin 3 high and the output (pin 4)
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FT-5OOO Dot Matrix Printer
Low-cost and reliable 
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Elite, Pica typefaces 
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62 characters memory capacity 
100 CPS & MUCH MORE
FOR

VERY
LITTLE WAS $550
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VIDEO AMPLIFIERS VIDEO ENHANCER

Video has been booming for quite a while, 
finally a range of video accessories In kit 
Two'vldeo amplifiers for both VCR and 
Computer use, a brand new Video 
Enhancer and our popular VCR Stereo 
Synthesizer. All four represent out­
standing value for money and all are 
assembled with Altronic s Extra Care.

TRANSISTOR ASSISTED 
IGNITION WITH 

DWELL EXTENSION

Here s a simple but effective Video Enhancer that 
is super easy to build at a fraction of the cost of 
commercial models.
unit sharpens ‘picture detail, and can actually 
improve the quality of a copy by amplifying the 
top end of the video signal

AT LAST A VIDEO ENHANCER KIT

SINGLE OUTPUT
K 5825...............................$35.00

INVERSE AND NORMAL OUTPUT
Brilliant new kit from EA, Super cheap and Super 
Effective. Whilst our K5830 is suitable primarily 
for VCR use this video amplifier is best suited to 
use with computers. The EA documentation sup­
plied Is extremely well written and provides 
details for installation into television sets.
NO MORE SMEARY COLOURS, SIGNAL BEATS OR 

RFINTERFERENCE
NOTE * NOT SUITABLE FOR USE WITH LIVE CHASSIS 

TV SETS

The altronics Kit includes all components for 
the modifications, detailed by Electronics 

Australia February 198S.

K 5850 $14.95

VELOSTAT
Non-static sheeting for storing 
CMOS IC's, LSI's etc. 1000 
times better than aluminium foil, 
will store up to 150 IC's on one 

225 x 150mm sheet.

Yes it s bad enough paying S2.00 a gallon for petrol 
without wasting a fortune on an out of tune engine. 
Fit this transistor assisted ignition kit in minutes and 
start saving money from the very next petrol stop.

H 0600 $3.50 per sheet

Easy to Bulini

K 4010.......................$35.00
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Deluxe Car Burglar Alarm
goes low. Pin 2 of IC4 and pin 13 of IC4d 
are thus also pulled low, which means 
that the Reset inputs of IC3a and IC3b 
are held high.

C3 now charges via R4 and, after about 
10s, switches the output of IC5b low. 
The Reset inputs of IC3a and IC3b also 
now go low and the alarm is armed and 
ready for action.

IC5c is wired as a Schmitt trigger 
oscillator and drives transistor Q13 and 
the dash panel lamp. Notice that IC5c 
has two feedback paths connected bet­
ween pins 5 and 6: one via the 1Mfi 
resistor and the other via the 100kfi 
resistor and diode D22. When pin 6 is 
high, C6 quickly charges via both feed­
back paths. However, when the output is 
low, D22 is reverse biased and C6 can 
discharge only through the 1M0 resistor.

The output of IC5c thus has a 1:10 duty 
cycle which means that the lamp turns 
on for 100ms once every second (ie, the 
lamp flashes at a 1Hz rate). Transistor 
Q14 is permanently biased on and, 
together with its 2200 collector resistor, 
provides a 50mA standing current path 
through the lamp. This measure is 
designed to extend lamp life by ensuring 
that the filament is kept just above the 
point of incandescence.

Diodes D20 and D21 have no effect on 

the circuit except during the delayed en­
try and exit times. During the delayed ex­
it time, for example, the output of IC5b is 
low and thus pin 5 of IC5c is held low by 
D20 which is now forward biased. The 
output of IC5c will therefore be high and 
so the dash lamp remains fully lit for the 
duration of the exit time.

At the end of the exit time, pin 4 of 
IC5b goes high, D20 is reversed biased, 
and the dash lamp circuit commences 
normal operation.

Similarly, pin 5 of IC5c is held low via 
D21 and the output of IC3b during the 
delayed entry time.

Horn speaker driver
As mentioned previously, the alarm 

sounds when the Q output of IC3a goes 
high. The horn driver circuit has been 
devised so that it draws very little 
current in the quiescent state.

Let's assume that the alarm has been 
triggered and that the Q output of IC3a 
has gone high. This does two things: it 
applies a gating signal to 3-input NAND 
gate IC8a and it turns on Darlington tran­
sistor Q4. Q4, in turn, drives a single 
pole relay with output contacts con­
nected in parallel with the hazard flasher 
switch.

D23 protects the transistor against

RELAY 
OUTPUT

TO HORN nr
SPEAKER JU

VEHICLE 
GROUND

Electronics Australia
CAR BURGLAR ALARM

back EMF from the coil when the relay 
turns off.

The remaining two inputs of IC8a are 
connected to the outputs of Schmitt trig­
ger oscillators IC6b and IC6c. The first 
oscillator operates at about 100Hz while 
the latter has a nominal output of 1Hz. 
When Q of IC3a is high, their outputs are 
gated through to the output of inverter 
IC8b and form the gating signal for the 
horn speaker driver circuit.

This gating signal is connected to one 
input of NAND gates IC7a, b, c and d. 
When the gating signal is low, the 
NAND gate outputs are high and tran­
sistors Q7, Q8, Q9 and Q10 are off. IC6e 
and IC6f invert the outputs of IC7a and 
IC7b, and so Q5, Q6, Q11 and Q12 are 
also off.

When the gating signal goes high, a 
1kHz tone signal for the horn speaker is 
gated through to the transistor driver 
stages by the IC7 NAND gates. This 1kHz 
tone signal is generated by Schmitt trig­
ger oscillator IC6a which, incidentally, 
also provides clock signals for IC3a and 
IC3b. Note that the 1kHz signal is in­
verted before it is applied to IC7a and 
IC7c.

The transistor driver stage operates in 
push-pull mode. When the output of 
IC6a goes high, the output of IC6f also 
goes high and turns on transistors Q12 
and Q6. At the same time, the output of 
IC7d goes low and turns on transistors 
Q9 and Q7. One side of the horn 
speaker thus goes to the positive supply 
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rail while the other goes to ground.
Similarly, when the output of IC6a goes 

low, Q6, Q7, Q9 and QI2 all turn off 
and Q10, Q8, Q11 and Q5 turn on. In 
this manner, each side of the horn 
speaker is switched at a 1kHz rate from 
one polarity to the other.

This 1kHz tone is modulated at 100Hz 
by IC6b, while IC6c switches the tone on 
and off at a 1 Hz rate (ie, on for 0.5s and 
off for 0.5s). The result is an ear-piercing 
alarm tone that's sure to attract 
attention.

Power supply
Power for the alarm circuit is derived 

from the vehicle battery and also from 
the optional auxiliary battery. Note that 
the auxiliary battery is charged via D25. 
This diode prevents the auxiliary battery 
from discharging into the vehicle battery 
should the latter go "flat".

Supply line decoupling is provided by a 
100 resistor and a IOOOUF capacitor, 
while zener diode D24 protects the cir­
cuit from voltage spikes. Short circuit 
protection is provided by fusing the vehi­
cle and auxiliary battery supply lines to 
10A and 3A respectively.

Construction
Construction of the Car Burglar Alarm 

is a heck of a lot easier than understan­
ding how it works. All the parts are 
mounted on a PCB coded 84ba5 (88 
x 181mm) and this is housed in a plastic 
zippy case measuring 190 x 60 x 
110mm. A Scotchcal front panel gives 
the unit a professional appearance as 
well as providing a legend for all the ex­
ternal wiring connections.

Begin construction by installing the 22 
wire links, then mount the diodes, 
resistors and capacitors. Note that the 
diodes and electrolytic capacitors must 
be mounted with due regard to polarity 
so check your work carefully as you pro­
ceed. The diode type numbers can be 
gleaned from the circuit diagram.

Diode D25 is a 10A stud-mounting type 
and should be screwed securely to the 
PCB using the nut and lockwasher sup­
plied. The anode terminal is then con­
nected to the PCB using 1mm-thick tinn­
ed copper wire. This lead should be in­
sulated with spaghetti tubing.

The transistors can be mounted next 
and should be pushed down onto the 
PCB as far as they will comfortably go. 
As with the diodes, you will have to refer 
to the circuit diagram for the type 
numbers. Make sure that you install the 
transistors the right way round.

External connections to the alarm are 
handled by PCB-mounting terminal 
blocks. A 6-way section is installed 
adjacent to the relay while 5-way and 
10-way sections are mounted at the 
other end of the PCB adjacent to the 
input diodes.

PARTS
1 PCB, code 84ba5, 88 x 181mm
1 plastic zippy case, 190 x 710 x 

60mm
1 12V single pole relay, 180®
1 8® horn speaker
1 Scotchcal front panel, 190 x 

708mm
7 70-way PCB-mounting terminal 

block
2 6-way PCB-mounting terminal 

blocks
1 barrel-type keyswitch
1 12V bezel lamp (red)
7 reed switch and magnet set
4 12mm standoffs
7 mercury switch
7 spring-loaded automotive switch
1 12V motorcycle battery, 1.2Ah 

capacity or greater (optional)
1 3A fuse
7 70A fuse
2 in-line fuseholders
Semiconductors
2 4011 quad 2-input NAND gates
1 4013 dual D flipflop
1 4023 triple 3-input NAND gate
1 4030, 4070 quad 2-input XOR 

gate
2 74C14, 40106 hex Schmitt 

triggers

Assembly of the PCB can now be com­
pleted by installing the CMOS ICs and 
the relay. Note that all the ICs are CMOS 
devices so solder the supply pins (7 and 
14) first to enable the internal static pro­
tection diodes. The hazard flasher relay 
can be regarded as optional - if you 
want to save a few dollars it can be 
deleted from the circuit along with Q4 
and D23.

Finally, the Scotchcal label can be 
affixed to the lid, the various holes 
drilled in the case, and the PCB mounted 
on 12mm standoffs. Use shakeproof 
washers under all mounting nuts, as this 
project will be subject to a good deal of 
vibration.

Testing
The test procedure is as follows:

• switch on the alarm and check that 
the dash panel lamp remains fully lit for 
10s. Check that none of the inputs can 
trigger the alarm during this 10s exit 
time.
• check that the dash panel lamp 
flashes at the end of the exit time and 
that all inputs now instantly sound the 
alarm. Inputs 1-6 can be test triggered by 
momentarily shorting them to ground; 
input 7 by applying +12V to the input; 
and input 8 by shorting the base of Q2 to 
ground.
• check that the alarm sounds for about 
two minutes when triggered and that the 
relay closes.

LIST
7 BC557 PNP transistor
2 BC547 NPN transistors
4 BC337 NPN transistors
2 BC327 PNP transistors
1 BD681 NPN Darlington transistor
2 TIP31 NPN transistors
2 TIP32 PNP transistors
'1 1N4002 100V diode

7 MR110 10A 100V diode
7 16V 7 W zener diode
22 1N914, 1N4148 diodes
Capacitors
1 1000pF/T6VW PC electrolytic
7 220p.F/16VW PC electrolytic
7 47PF/16VW PC electrolytic
11 10g.F/16VW PC electrolytic
1 2.2nF/16VW PC electrolytic
9 1g.F/16VW PC electrolytic
2 ,01g.F metallised polyester
Resistors ('AW, 5% unless stated)
6 x 1M®, 23 x 100k®, 1 x 15k®, 5 x 
10k®, 10 x 1k®, 7 x 220® 1W, 4 x 
100U 1W, 7 xio®
Miscellaneous
Hookup wire, tinned copper wire, 
automotive connectors, machine 
screws and nuts, shakeproof 
washers, warning stickers, solder, 
etc.

• check that the alarm sounds after a 
10s delay if the reed switch terminals are 
momentarily shorted.
• short the reed switch terminals per­
manently and check that the delayed 
trigger inputs sound the alarm after a 10s 
delay (the entry time). Check that the 
dash panel lamp is fully lit during the 10s 
delay.

Finally, make sure that you install the 
alarm in a professional manner. Use 10 x 
0.2mm (or thicker) hookup wire for all 
external connections and terminate all 
leads in suitable connectors. In fact, it is 
a good idea to purchase an assortment 
of automotive quick connectors, bullet 
connectors and lugs before commencing 
installation.

1 he alarm can be mounted in any con­
venient location but, for most cars, the 
best place will be under the rear parcel 
shelf inside the boot. The auxiliary bat­
tery can also be mounted in the boot 
and should be securely clamped. Run 
leads to the front of the vehicle 
alongside existing wiring looms and 
don't omit the in-line supply fuses or you 
could get a fire in the event of a short.

The horn speaker can be mounted in 
the engine bay, but make sure that 
neither it nor the wiring to it is accessible 
from outside the vehicle. In fact, the ef­
fectiveness of this alarm ultimately 
depends on just what sort of a job you 
make of the installation. ~
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any other low cost

D 1115 Micron II l\ion-Glare Hires

MICRQBEE KEYBOARD

$29.95K9671

$29.95D1510

$399.00
$145.00
$12.50

22MHZ 
switch 
repeat

FOR THE 
BEE!

D1174 VALUE PACKED AT 
D1178 SERIAL INTERFACE 
D1175 SPARE RIBBON......

TO SUIT COMMODORE 
VIC-20, ATARI, etc.
D1410 . .

$199.50
$219.50

SELF 
CENTERING

TOP QUALITY 
LINED 

PRINTER 
PAPER 

TRACTOR FEED

AT LAST AT 
AN AFFORDABLE 

PRICE

K9674

$32.50
<ETI DEC 83>

Microbee is a registered trademark of 
Abblied Technology Pty. Ltd.

PROPORTIONAL 
JOYSTICK

2000 5DhYETS 

per box

Guaranteed (we mean it) to out perform 
monitor in Australia.

D 1114 Micron Series II Hires.

PARALLEL INTERFACE
BUILD YOUR OWN INTERFACE 

AND SAVE $$$
A simple kit to build — takes abeut 20 minutes, 
save on the cost of a built interface and save the 
cost of a serial printer.

Full 60 key Qwerty Computer keyboard exactly the 
same type as has been used up to now with the 
famous Microbee Computer. SPST keys Complete 
with mounting plate, all kev caps etc Fully 
assembled. Incredible value — Be Quick!

★ 1050 lines resolution at centre screen. ★ 
bandwidth. ★ video input impedance 
allows networking use. ★ incredible — 
incredible — resolution.

Superlative
MICRON SERIES II MONITORS

MULTIPROM INTERFACE 
44K OF PROGRAM STORAGE

AT LAST AN ANALOGUE JOYSTICK
Plot X-Y co-ordinates on the screen, sign your 
name. A great graphics aid. Complete kit 
including case, software example

SPECIFICATIONS:
Screen Green -
phosphor. Front
Controls — Power ■ 
on/off, character 
brightness/intensity, 
display centering.
Rear controls —
Background intensity, 
vertical and horizontal 
adjustment etc.
input impedance — IS
Switch 75/10K 0
DC socket — 12V dc
output at 1.1 amp - ■EZT*» 
power your micro 
direct from the
monitor. Bandwidth
— 10HZ-22MHZ. Resolution — 
1050 lines minimum at centre screen

TO SUIT SUPER 80

l D1160. S5»*3'' _
\ $47.50

QUALITY ALTRONICS PRODUCTS
TOLL- fK£EPHON£ ORDER. SERVICE (OOG 999 007)

DtiLÎtÆÆY READ ON! [5

i’^at'Pnai new kit for the MICROBEE. requires 
PiS-iîl?t0 the computer except for the 

,n?« fK 5,-pin expansion socket. This project is 
easy to build and will allow you to store and 

up t0 44 K of eprom storage — acts 
mm’Æ' ü'is.k flrive astern with the speed of 
swraaetra Un ts m3* Pe apded t0 further increase

THE MICROBEE- KIT OF 1984
K9673....................................$99.50

MICRON SUPER 80
WAS $699 in 1983

\ ÆfjA^Ôf**'*** NOW
X AN INCREDIBLE

$399
Sr'S^^^

Operating under software control from any general purpose micro-comouter 
QUALhWÄ^ 'nclE^Ä™^
quality). Bidirectional print action ensures smooth, quiet operation.

228 ASCII Characters, Handles 4" to 10" Paper
STANDARD CENTRONICS INTERFACE

DIRECT IMPORT PRICE ON 
QUALITY JOYSTICKS

SELF CENTERING TYPE * HEAVY DUTY SUCTION 
K CUPS — STAYS IN PLACE * SILVER PLATED 
Ik SWITCH CONTACTS * PISTOL GRIP * VERY 
k W RESPONSIVE.

PHONE YOUR ORDER
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FOR YOUR MICROBEE® 
FROM MYTEK COMPUTING

D 3500 ASTEROIDS PLUS: Asteroids Plus is one ot the 
finest resolution graphic arcade games available for the 
microbee computer. It features 3-D point by point resolution 
graphics, shields, sound effects, intelligent objects, guided 
missiles, black holes and a score board. If you enjoy playing 
computer games, you will be captivated by Asteroids^Hus^^

D 3505 KILOPEDE/GHOST MUNCHER; Two fantastic 
arcade games on the one cassete. KILOPEDE: Is a very fast 
action game which incorporates good sound and excellent 
graphics. Try and stop the Kilopedes before they get you. 
GHOST MUNCHER. Another fast action, fun game One of the 
arcade classics, a microbee version of Pacman >19.95 
D 3510 METEOR RESCUE: Your mission is to rescue strand­
ed astronauts. You are the commander of the Landing Module 
docked in space with the mother ship. It is your responsibility 
to guide the landing module through a meteor field, down to 
the surface of the planet, to land safety on a landing pad. An 
astronaut will then run to your landing module and you will blast 
off. You must use your lasers if necessary and dock with the 
mother ship again. A total of six astronauts must be shuffled to 
the mother ship. >17.50
D 3515 DEFENDER: This long awaited progam is finally 
available Defender needs no introduction. The Defender ar­
cade game is one of the most popular ever produced and the 
Mytek version is brilliant, a rival for Asteroids Plus. >xz.5U

D 3517 EMU JOUST; Must be the most relaxing and en­
joyable game available today. Again supports incredibly 
smooth, hires graphics Defend your domain against the evH 
vulture Knight of Drass and have a lot of fun doing it. 51 9.95
D 3535 MACHINE CODE TUTORIAL: Consists of 8 interac 
tive exercises designed for teaching machine code programm­
ing and related topics as they apply to the microbee computer. 
Only a general knowledge of the BASIC language is assumed. 
Machine Code Tutorial is designed to bridge the gap between 
BASIC programming and being able to understand 
typical Z80 manuals >2>.uu
D 3540 BASIC TUTORIAL: Is a super teaching aid for any 
classroom. Basic Tutorial is a set of 9 interactive exercises 
designed for teaching Basic to the computer novice No 
previous knowledge is assumed Basic Tutorial uses a unique 
double screen technique to display both the normal computer 
output and the tutorial exercises at the one time. This allows 
the student to use the microbee in the normal way. while the 
tutorial instructions appear in the lower half of the scr^^ gg

D 3550 KING KONG: just like the arcade game of a similar 
name. The game consists of several frames which you must 
complete to resuce your sweetheart from Kong 
graphics and sound. Joystick compatible. >19.95

A fast action packed game which must^ 
rate as one of Mytek’s best. You have full control of 
helicopter and you must fly over enemy lines to rescue vour 
allies Fast realistic graphics and excellent sound. >19.95 

D 3554 BACKGAMMON: This game conforms exactly to 
that set down in the official rules of the International Backgam­
mon Association, including the rules of doubling and

Microbee is a registered trademark of

FAMOUS J & M BRAND 
D RANCE CONNECTORS 
SAVE 25% ON BULK QUANTITIES!

511«”

NEW MODEL DATA CASSETTE 
UNCONDITIONALLY GUARANTEED TO SAVE / LOAD 

THE RAWEST OF DATA EVERYTIME I

UJ 
0
w

D1122

ea. 10

Q

A recorder designed solely for the purposes of data storage now 
at an unbelievable price
* SLIDE volume control a must for quick checking of levels
* tape counter a must for easy location of programmes
• inbuilt piezo transducer enables you to listen audibly to 

tape
* 6v DC Operation • USE with M9000 PLUG PACK ensures low hum

* ROBUST CONSTRUCTION OF BOTH INTERNAL MECHANISM S AND 
EXTERNAL CASE 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiifl^biniiiiiiiiiiiiiiiiM

only $49-50
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Œ 
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P0880DB 
P0881 DB 
P0882DB 
P0883DB

9 Male 9 Pin
9 Female 9 Pin
9 Male pcBMnt
9 Female PCB Mount
9 Backsheii cvrP0889DB ----------------------

P 0890 DB15 Male 15 Pin
p 0891 DB15 Female 15 Pin
P 0892 DB15 Male PCB Mnt
p 0893 DB15 Female PCB Mount 
p 0895 DB15 Backsheii cvr 
P 0900 DB25 Male 25 Pin 
p 0901 DB25 Female 25 Pin 
P 0902 DB25 Male PCB Mnt 
P 0903 DB25 Female PCB Ml 
p 0905 DB25 Backsheii cvr j

iunt

2.90
2.95
3.25
3.95 
2.00 
2.95
3.50 
3.25 
3.95 
2.85 
4.50 
4.95 
4.50 
5.50
2.00

2.20 
2.70 
3.10 
3.75
1.80 
2.90 
3.00
3.10
3.75
2.90
3.95 
4.50
4.10 
5.00 
2.50

25 + 
1.95 
2.50 
2.98 
3.60
2.30
2.29 

i 2.80
I 2.98
I 3.60
I 2.30 
i 3.60
I 3.98
I 3.85 
I 4.70 
) 3.98

BONUS OFFER
10 FREE MICRON C20 
DATA CASSETTE TAPES 

(CAT D1141) INCLUDED WITH 
EVERY DATA CASSETTE PLAYER 

PURCHASED THIS MONTH
(NOT AVAILABLE FROM DEALERS 
— SHOP AND MAIL ORDER ONLY)

Applied Technology Pty. Ltd.

EPROM PROGRAMMER
(ETI JAN 83)

K9668 553.UU
versatile, low cost and easy to build. Plugs 
straight into the microbee I O port Suitable for 
2716 2732 2532 2732A and 2764 Eproms Burn 
your games programmes and eliminate cassette 
loading time
KIT FEATURES Sockets for an other ICs 1 x 
2716 supplied - get started straight away Front 
Panel and Mains (SEC approvedi transformer 28 
pm and 16 pm wire wrap sockets to flush mount 
personality plugs <2 included) and zip socket (in­
cluded) DB 15 Plug Complete to last nut and 
bolt

(See Review eti august 19831

K9733

MASSIVE 
SAVINGS
FOR OEM'S!

PHONE OUR WHOLESALE DEPT.

RADIOTELETYPE 
DECODER

$19.50
Display RTTY encoded messages on your video 
Monitor Receive up to date weather information 
international News before the Papers all sorts of 
coded military info Simple circuit uses pll tech­
niques Single PCB Construction Kit includes 
obis Plug and backsheii for connection to micro­
bee Shielded pretinned PCB

C20 DATA CASSETTES
Quality MICRON brand 
ORDERED SEPARATELY

D1141

(10 UP) ONLY

$1.50
$1.25

MICROBEE® 
LICHT PEN

FAX-DECODER
, (ETI SEPT 83»

PROVIDES DIRECT PERSONAI 
CONTACT WITH YOUR BEE!

iiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiii
at last - a light pen for the Bee This pen works in 
the low-resolution graphics moae and connects 
directly to the i 0 port ♦ Complete kit including 
08152m CORD * Fully documented witn software 
example

co

UJ 
UJ Œ

0
0 
Ü

0

UJ

0

0
Û

This project allows vou to decode tne signals of 
snortwave stations transmitting radio facsimile 
weatner maps satellite pictures etc and tnen 
reproduce them on your dot matrix printer 
• Complete kit of parts includes OB15 Rippon 
Cable
• SOFTWARE LISTING

Ü 
X

PHONE YOUR ORDER — ALTRONICS TOLL FREE 008-999-007



Learn to relax
with this

Stress
Monitor
Been feeling a little tense lately? 
Want to really unwind?
Maybe you need to try some 
meditation — with the help of 
our Stress Monitor.
by COLIN DAWSON

Actually, the Stress Monitor is a new 
twist on the lie detector theme. It has 
long been known that a person's skin 
resistance can be made to vary quite 
markedly in response to awkward 
questions. Theoretically, a dishonest 
answer will increase the person's level of 
stress, inducing him to sweat and 
thereby reduce his skin resistance.

Even when used in conjunction with 
other bio-measurements (the "poly­
graph"), lie detector tests are far 
from universally accepted. Although the 
skin resistance measurements do appear 
to bear some relationship to the level of 
stress, there is much controversy when it 
comes to interpreting the results. This 
project is designed to measure stress as a 
means of "bio-feedback", without any 
unpleasant implications regarding 
honesty.

Ultimately, stress measurement in its 
own right may prove more useful than 
'lie detection". Apparently, numerous 
medical complaints are stress related 
and eliminating the cause of the 
complaints must surely be preferable to 
prescribed cures. Although the ability to 
relax properly is a skill which must be 
learned, the Stress Monitor may be of 
assistance to those who are making their 
first attempts.

Some published information claims 
that changes in skin resistance for any 
given environment are a direct indication 
of the subject controlling his state of 
relaxation. We can verify that a certain

amount of conscious control over skin 
resistance is possible. While we can not 
state with certainty that this in itself is 
relaxation, it does in all probability put 
the subject in a state conducive to 
worthwhile relaxation.

This type of self therapy can be useful 
in lowering the blood pressure of 
hypertensive patients. Some people 
claim that it also contributes to a general 
sense of well being, although this would 
probably require frequent and lengthy 
sessions.

Unfortunately, relaxation is not 
something which can be achieved by a 
determined effort. In fact, anyone who 
approaches stress relief with the 
intention of forcing himself to relax will 
usually achieve the opposite effect. 
Some form of bio-feedback is needed to 
assist the subject in achieving his 
objective, and we hope that the Stress 

Monitor can be useful here.
As there is not sufficient data available, 

we can not boldly proclaim that stress 
monitoring is an accepted branch of 
medicine — at least not by measuring 
skin resistance. The final assessment of a 
project such as this rests with each 
individual constructor.

An obvious question to pose at this 
stage is "Why can't I just use a 
multimeter set to its resistance range?" 
The anwser is that you could - under 
certain conditions and with limited 
success. Because skin resistance can be 
very high (over lOMfi with poor contacts 
and low ambient temperature), most 
analog multimeters would not have 
sufficient resolution at high resistances. 
Whilst digital meters would have the 
resolutuion, the digital display is not 
suitable for this project.

The circuit described here has
60 ELECTRONICS Australia, May, 1984



STRESS MONITOR

useful resolution at high resistances and 
also has the desired analog display. It has 
two FET-input op amps which enable it 
to measure skin resistances of over 
20MQ. The sensitivity is adjustable over a 
wide range to compensate for different 
test conditions and skin contacts. 
Adjusting the sensitivity simultaneously 
adjusts the potential applied to the 
contacts, although this never exceeds 
2V. Because of this "double" adjustment, 
the response of the circuit is nearly 
logarithmic — this contributes to the 
wide range of skin resistances that can 
be monitored (over 4000:1).

Op amp circuit
The circuit is quite simple, its main 

elements being the two FET-input op 
amps, a dual ganged potentiometer and 
a 250gA meter. Consider first the 
operation of IC2 which is quite 
conventional for this type of circuit. It is a 
non-inverting amplifier which senses the 
current through the skin contacts and 
drives the meter. IC2 (an LF351 or TL071) 
has a gain of 20 which enables it to 
produce a full scale deflection of the 
meter for skin resistances up to 20M0.

A rather less conventional aspect of 
the Stress Monitor is its use of a dual 
ganged potentiometer (RV1a and 1b). 
This enables simultaneous adjustment of 
the voltage applied to the contacts and 
the amount of resistance in series with 
them. By this means, the sensitivity 
control is given a greater range of 
control than could be achieved with a 
simple linear control. In fact, the Stress 
Monitor can cope with skin resistances 
between 5kfl and 20M0.

A 3.3V zener diode provides a 
reference for both op amps. This voltage 
is fed into the inverting input of IC2 
through a 100kfi resistor. The non-

3/EG/-

We estimate that the current cost 
of components for the project is 
approximately

$29
This includes sales tax, but 
the cost ot a battery.

inverting input of IC2 is connected to a 
divider consisting of the skin contacts, a 
1k£2 resistor and RV1b. This divider is 
connected across the output of IC1 and 
the 3.3V reference, with the connection 
to IC2 being made at the junction of 
RV1b and the skin contacts.

A second, and more complicated 
divider is used to control the voltage 
which appears at the output of IC1. RV1 a 
forms part of this divider and swings the 
voltage at its wiper between 0.3 and 
2.5V above the reference. In fact, this is 
the voltage which must be applied to the 
skin contacts but it must be buffered (by 
IC1) first.

If we were to connect the wiper ot 
RV1a directly to the skin contacts a 
loading problem would arise when the 
resistance of the skin is less than the 1MQ 
of RV1a. This would alter the test voltage 
and lead to false indication of relaxation. 
Of course, the problem could be 
avoided by using a lower value of 
resistance for RV1 but that would 
prohibit the use of a readily available 
dual gang potentiometer as RV1b must 
be 1MQ.

Notice that the output of IC2 is not 
connected directly to the meter. Rather, 
it is connected through a series resistor 
and diode. The diode cancels the effect 
of any offset voltage which may appear 
at the output of IC2, thereby ensuring 
that the meter will read zero when the 
contacts are open circuit. Because we 
have used a 250/zA meter, a 2.2kQ

1
1
1
7

1

7
2
2
2
7

PARTS LIST
PCB, 70 x 28mm, code 84eg3 
Meter, 0-250P A (see text) 
Project box to suit (see text) 
Scotchcal front panel label, 87 x 
62mm
single pole, single throw (SPST) 
switch
knob to suit potentiometer 
4mm panel sockets
4mm plugs
skin contacts (see text) 
strip of "Velcro" fastening 
material

7 9V battery (Eveready 216)
7 battery clip to suit

SEMICONDUCTORS
2 FET-input op amps, LF351 or 

TL071
7 3.3V zener diode
7 1N4148 diode

RESISTORS (596, AW)
7 x 2.2M®, 7 x 560k®, 7 x 100k®, 7 x 
2.7k®,1 x 2.2k® (see text), 7 x 1.5k®, 
7 x 1k®, 1 x 3300, 7 x 1M® dual 
ganged potentiometer__________

current limiting resistor was necessary. 
This permits the meter to be adjusted to 
full scale with a skin resistance of 20MQ, 
thereby affording maximum protection 
to the movement. Other meters may 
dictate that the value of the limiting 
resistor be changed.

Construction
Assembly of the printed circuit board 

components is very straightforward and 
should present no problems. The

töNiTOR



JAYCAR No. 1 FOR BURGLAR 
ALARMS & ACCESSORIES

Œ

<

30’^

INFRA-RED MOVEMENT
The infra-red or IROtfr^ISAlla Into the Black 

magic category. It basicalh Is a high gain pawl™ tuied 
receiver of a particular IR band. The heart of the OnH 
XommitSi.rt" M ?aln 'I”8 <an,«nna?) which has a 
11 vf . °LVI’W-1,5 reception pattern Is comb-
bod'ies ' hlflh y un8d 10 lhe IR wa»»l»noth of human

wl"resu"ln a seriea oi

R detectors are very reliable as they do not transmit and 
will not respond to non heat radiating objects. Curtains, for 

can wave about without tripping the alarm Even 
the cat is unlikely to trip the unit. ‘"«•'•rm. even
The “Arrowhead is the latest of a series of IR detector» 
that we have sold. It represents the latest developments 

FEATURES:
• izvuu powered
• Small 4%" x 2" x 1W
• Double sensor
• Computerised QC to lower failure rate
• Built in test lamp
• Tamper switch included
• Alarm output SPST 30V DC @ 1A

Cat. LA-5017 $129.50
I DOOR/BOOT/BONNET 
■ SWITCH SET
I European made set consisting of two spring-mounted 
■ switches with plastic actuators, two neoprene seals, two 
I sturdy brackets, QC female connectors, boots, self-tapping 
■ screws and instructions. Switches are normally open (i.e. 
■ when boot/bonnet/door is closed). They close circuit when 
■ any of the above is opened.
I Cat. LE-8776

| $3.95______________________  
[REED SWITCH/MAGNET
ASSEMBLIES * Powerful magnets. Self- 

I adhesive or screw mount. Two types available:
I NORMALLY CLOSED (when In proximity of 
I magnet) Cat. LA-5070
I NORMALLY OPEN (when in proximity of 
I magnet) Cat. LA-5071

Both $2.95 each (1-9) 
$2.50 each (10 plus)

I SEE OUR DOUBLE PAGE KIT AD FOR 
[ MORE BURGLAR ALARMS 

LOW COST KEYLESS 
AUTO ALARM - A NEW 
PRODUCT FROM JAYCAR 
AMAZING VALUE FOR MONEY- ★ Autorflatic- No keys- No 
switches ★ Siren Horn INCLUDED in price ★ Output to drive 
car horn relay ★ N.C. circuit loop ★ N.O. circuit loop ★ 23 
£?™S8Appr^ * 10 s®conds (approx) entry 
oeiay ★ Auto reset ★ Comprehensive instruction/installation 
manual
Cat. LA-5315 _ _
________only $49.95
ALARM CONTROL MODULE 
rnntj^ IS? , ^T,8, buslnsss and factory/warebouse 

modu e allows soundless entry and exit Auto- 
2V DC option. both normally open 

windows eTc ke' ''lbral'on and n°™a"v closed for, doois, 

• Exit delay approximately 20 seconds 
• 10 second closed circuit delayed alarm
• Instant alarm for open circuit
• Auto re-set

K

44
44

KEYSWITCH - ¿PECIAL 
AUTOMOTIVE TYPE
This unit features rugged neoprene rubber boot that clips 
over the weather-exposed part of the switch. Two special 
tube-type keys are included. A relatively small Yt (12mm), 
hole needs to be drilled in the metalwork «1
Cat. SM-1032

$4-95 Am

ALARM STICKER
Durable self-adhesive sticker that clearly tells would-be 
thieves there is an alarm fitted. Sticker does not refer to a 
specific alarm which creates further doubt.
Cat. LA-5100

95C each 1-9 85C each 10

,4 SECTOR ALARM MODULE Ledlux isan alarm module suitable for both KuseKld and 
commercial use. u

• MjusTJe ent^ Slay time

ni^?i!isi!? e£'.,imton 2 delaysectors -70 seconds 
On 2 instant sectors 7 seconds
Inbuilt silentseal test on sectors shown by 2 Red LEDs 
shown b^greenTE^03* a"d ba"8ry V°"a9e mon,,or 

£uUS S^en driv^r Can drive 3 h°rn speakers and 1 bell 
Adjustab e sound speed from ■ a slow wail to fast worble 
Adjustable sound time (when alarm is triggered) from 1 - 
20 mins (pre-set at 10 mins)
Size 110 x 85 x 20mm fully insulated
Operation voltage 6-16V nominally 12V

current 6°0mA so can be used with dry 
udiieries z

tCat. LA-5160

$75.00

Javcar Incorporating

ELECTRONIC AGENCIES
SYDNEY SHOWROOMS

117 YORK STREET - PHONE : (02) 264 6688 »nd (021

CARLINGFORD telex: 72293
Cnr. CARLINGFORD & PENNANT HILLS ROAD - PHONE: (02) 072 4444

CONCORD
115 - 117 PARRAMATTA ROAD PHONE: (02) 745 3077 

^H^B^ZY1LLE_I21_FOREST ROAD PHONE: (02) 570 7000

NUMBER 1 FOR KITS

$25 - $49.9$ ($4.50) 
$100 - $198 ($8.00)

$10 - $24.99 ($3.20) 
$50 - $99.99 ($6.50)

• Power 12V DC
CBLLAe503O m 2m* SyS,em a™ed

SHOP HOURS CARLINGFORD. CONCORD & HURSTVILLE
Mon Fri 9am - 5.30pm: Sat - 9am - 12pm: Thurs night 8.30pm (Not Concord) 

SHOP HOURS SYDNEY '
Mon - Fri 8.30am - 5.30pm. Sat - 8 30am - 12pm: Thurs night 8.30pm

MAIL ORDERS AND CORRESPONDENCE:'P.O. Box 185. Concord. 2137

POST AND PACKING CHARGES 
$5-$9.99 ($1.50) -

--------- _—Over $199 ($10) 
^ree INSURANCE for Road & Registered Post over $200”

All heavy or bulky items (over 20kg.) sent Comet Road Frei^t $12.00 anywhere M 
in Australia.

I $29.50
programmed SEcurilq

Mail Order 
By

bankcard
Via Your Phone j

62 STOP PRESS!! NOW OPEN ALL DAY SATURDAY (CONCORD STORE ONLY)



Stress Monitor
polarised components are the two ICs 
and the two diodes - the rest are only 
resistors and can be mounted either way 
'round.

A battery holder of some sort should 
be provided. We made one from a piece 
of scrap aluminium measuring about 65 
x 20mm.

By far the most difficult aspect of 
construction is mounting the meter. This 
is particularly so for meters which are 
not symmetrical (the coil housing is 
offset with respect to the mounting 
screws). Regrettably, there are a number 
which fall into this category. Our only 
advice is take care and double check 
your marking-out.

Our skin contacts consisted of two 
rivets pressed through two strips of 
Velcro. The Velcro strips are arranged so 
that they form a bracelet which can be 
fastened around the wrist or a finger. 
The strips overlap for about 15mm and 
this is where the rivets are pushed 
through. The heads of the rivets will be 
pressed against the skin when the 
bracelet is fastened.

We have used a large (100mm) meter 
and a plastic project box measuring 190 
x 110 x 60mm for the project. Both of 
these items are quite arbitrary and could 
be replaced with a less expensive 
alternative. In fact, the meter could be 
omitted entirely and replaced with a 
multimeter set to a low current range 
(about 250gA). It may even be possible 
to build the whole project into an old 
multimeter, substituting the dual ganged 
potentiometer for the rotary control.

Aluminium rivets are best avoided for 

this project — they will prove rather 
difficult to solder to the connecting 
leads. Also, the inevitable thin oxide 
coating will reduce their effectiveness as 
"contacts". Plated rivets - either brass or 
steel - would be more suitable.

Follow the wiring diagram closely. The 
battery, both potentiometer gangs and 
the meter must be connected 
correctly. To test the Stress Monitor, 
first switch it on without touching the 
skin contacts. The meter should read "0", 
irrespective of the "Sensitivity" control 
adjustment. For the next test, a fixed 
resistance must be connected between 
the skin contacts - this could be your 
skin but a resistor of say 1MQ might be 
more convenient. Rotation of the 
sensitivity control should take the meter 
through its full range of deflections. If 
this can not be repeated when the skin 
contact bracelet is used, the rivets are 
probably not making good contact.

To be successful, relaxation must be 
practised in a quiet room free from 
distractions - take the phone off the 
hook and certainly turn the TV set 
off. The object is to clear the mind 
completely of stress inducing thoughts. 
Slow and deep breathing (sometimes 
called "abdomenal breathing" because it 
originates from the abdomen) is 
essential. Some people find that it helps 
to concentrate all of their attention on 
each part of the body in turn. This starts 
with the toes, which must be considered 
individually - at least, that's what the 
literature says. Next, attention is moved 
to the feet and then in turn to the lower 
legs, upper legs, abdomen, chest, neck 
and finally the face and head. This

process can sometimes produce a 
tingling sensation when it is particularly 
effective.

A significant reduction in the level of 
stress is not something which can be 
achieved instantly. Particularly for the 
first few attempts, a subject must be 
prepared to spend at least 10 minutes 
per session.

When this relaxation process has been 
completed, the subject should be largely 
unaware of his environment, his 
attention focussed entirely on himself. 
When he feels that the session has been 
satisfactory, it is important that the 
subject does not suddenly end it by 
standing up or beginning a conversation. 
Instead, he must slowly become aware 
of his environment and restore his 
breathing to its normal pattern. ®

ELECTRONICS Australia, May, 1984 63



INDIVIDUAL COMPONENTS TO MAKE UP A SUPERB^hÍfi^YSTFM Rippct '
JEURHcTmVe7|Æ 0RGAN,SAT,0N BRING THESE PRODUCTS TO YOU AtTowVr^^

EXTRA FEATURES OF OUR KITS A i T
POWER AMPLIFIER A + T Only $449KIT PRICE $319 P&P $12.00 1 *
• 1% Metal Film Resistors are used where possible • Prewound Coils are suoolied 

PJ "W artiCle • A" components are Top qua'ty

everv kit I stJPFR fin^p’ V"" *h S unil and 80 know whal »90 info 
Wo „7PER ™ISH ??nl panel supplied with every kit at no extra cost to 

you. We are so confident of this kit that we can now offer it 
assembled and tested so that people who do not have 
the time can appreciate the sound that this amplifier 
puts out. This is done on a per order basis delivery approx 
four weeks after placement «pprox.

PREAMPLIFIER
kit price $289 p&p $12.00 A + T Only $449
• 1% Metal Film Resistors are supplied • 14 met/es of Low Capacitance Shielded 

are supplied (a bit extra in case of mistakes) • English "Lorlin" Switches are sun 
plied no substitutes as others supply • We have built and tested this unit and so

ÄT eve,v ki‘ *Spec,ally in,p°rted black anodised ^nium 
we do ^W8r amp W? are offer'n9 ,his KU A & T at a price which
Ä « the'"mp a COn,meraal Uni* aVaNabte ,ha' sounda as SO«!. Same

ÎpRe™at!oLsR K" $289’PSP 8,2 “
Frequency response: + 0. - 1 db Low-fever input - conforms

Distortion:

S/N noise:

due to^iM Hmltatton"^3^  ̂°' r0S°'U,ton °n measudn9 ^.pmem 

mV 'nPU' Si9na' a',U"

oS^^

MC input master full, with respect to full output (1,2V) and 200 uV inout
signal: >71 dBflat >75dBA-weighted. «¿wmv input

On Special at $259
Normally $289

‘All parts available separately for both kits.

POWER AMPLIFIER On Sp^Ciall‘Xs month Please note that the “Superb Quality" Heatsink for the power amp was designed 
SPrricirATiALin $289 and developed by Rod Irving Electronics and is being supplied to other kitSPECIFICATIONS 150W RMS into 40hms suppliers. This product cost $1,200 to develop so that your amplifier kit would

have a professional finish as well as sound P d
8 Hz to 20 kHz, +0 - 0.4 dB 2.8-Hz to 65 kHz, + 0-3 dB. NOTE: These 
figures are determined solely by passive filters. 
1V RMS for 100W output. 

100dB below full output (flat).
— 116 dB below full output (flat, 20 kHz bandwidth). 

<0 001% at 1 kHz (0.0007% on prototypes) at 100 W output using a ± 56 
. supply rated at 4 A continuous. <0.003% at 10 kHz and 100 W 
<0.0003% for all frequencies less than 10 kHz and all powers below 
clipping.

Power output:
Frequency response:

Input sensitivity:
Hum:
Noise.
2nd harmonic distortion:

3rd harmonic distortion:

Total harmonic distortion. 
Intermodulation distortion: 
Stability:

Determined by 2nd harmonic distortion (see above). 
<0.003% at 100 W. (50 Hz and 7 kHz mixed 4:1).
Unconditional ON SPECIAL THIS MONTH $289

MX-1200 MICROPHONE/AUDIO MIXER THIRD OCTAVE GRAPHIC EQUALIZER

SPECIFICATIONS E.T.I. Dec 1982
Bands: -------
Noise:
20 kHz bandwidth 
Distortion:

Frequency Response:
Boost & Cut:

,'2 m'%°Phone l,ne inputs with pan, Dass, treble. eHect and
2 turntah^ 8tanCh chan,n^ • LED P®ak inO'cators for each channel
2 turntable inputs with cross-fade and individual output controls • master 

TSC m,dran9e and tret5le • headphone output etc etc
• complete with carrying case K

SPECIFICATIONS:
INPUTS
Level impedance Mie 46db/1K
Line 22db/16K x 12
Phono 52 db/50K STEREO x 2 ( 2mv) at

N9RMALLY 
$799

Effect Return (Aux) 20 db/SOK x 1
Outputs
Le»ei/impedance LARO dbz2K
Effect Send 0 db'2K F B Out 0 db/2K 
Head phone Stereo ♦ 10 db 600(100 
EQUALISATION
Channel
Bass » tSdb

1K)

Bass » i2db 
Treble t i0d6 
Middle * 12db

FADER A CONTROLLERS
12 channel fader Slide, 60m/m. LOG 25%
2 Master fader Slide. 60m/m. LOG 15%
12 F B Volume. 300. LIN
1 F B Master level 300, LIN
12 Effect Send 300 LIN
t Effect Return 300 LOG 15%
2 Phono. 300. LOG 15%
1 Head Phone 300. LOG 15%
S/N. 58DB
FREQUENCY RESPONSE 20-20 KHz 
TOTAL HARMONIC DISTORTION Less 
than 0 1%
METER 2 illuminated VU Meters Odb = 
0 775V
PEAK INDICATOR 12 LED Peak 1nd.cators 
VOLTAGE 240 VAL50Hz
POWER CONSUMPTION 7 2 watts 
DIMENSIONS 620 (W) x 386 (O) x 108 (H) mm 
(supplied complete with carrying case)

SERIES 4000 
SPEAKERS.
• 8 speakers with crossovers......

-............................................. $499
• Speaker boxes (assembled 

with grill and speaker cutout) ...
-.......................................... $299

• Crossover kits..................  $199
• Complete kit of parts (speak­

ers, crossovers, screws, inner- 
band, boxes)...... $799

• Assembled, tested, ready to 
be hooked up to your system 
....................................... $849

28 Bands from 31.5 Hz to 16 kHz
< 0.008 mV, sliders at 0. gain at 0 ( -102 dB),

0.007% at 300 mV signal, sliders at 0. gain at 0 
max. 0.01 %, sliders at minimum
i a Uq 105 kHz, +0, -1 dB. all controls flat.
14 do

1 Unit
$189

2 units
$359

«DVested «"“K“ kits assembled

aVdATHEE ™'al loie“"3™0™" N0TES’ THESE COMPLIMENT THE SERIES 5000 AMP RANGE AND

ROD IRVING ELECTRONICS
ESS « « ,436 »S» ’"»-"es IO:
Minimum P & P $3 00* Em ors&‘Sonlewepted ’St 425 H'9h St Nor,hcote3070<03) 489 7099 (03) 481 1923

——------- T elex A A 38897



VIDEO & AUDIO ACCESSORIES, TAPES, DEMAGNETISERS, MICROPHONES
VIDEO ENHANCERVIDEO SWITCHING BOX

«WfCMi

Low loss R F switching—allows inputs for:- VCR. video disc, 
antenna, cable TV. home computer and video games.________

WE HAVE A GREAT RANGE OF VIDEO 
CONNECTORS AND CABLES FOR VIDEO 
TO VIDEO DUBBING.

Cables
PA-25
5 pin 180 degree dubbing 
adaptor—Reverse pins lor 
video use $6 95
VC-14
8 pm square plug to 8 pin 
square plug Cable length
2 metres $29.95
VC-15
6 pm DIN plug to 6 oin DIN
plug Cable leng , 5m $4.95
VC-1
BNC plug to BNC plug 
lmpedance-750hm. Cable 
length 15m $6.50
VC-2
BNC plug to PL259 plug.
lmpedance-750hm Cable
length 1 5m $6.75
VC-3
PL 259 plug to PL 259 plug 
lmpedance-750hm Cable
length 1.5 $4.95
VC-4
PL 259 plug to RCA plug
lmpedance-750hm Cable
length 1.5m $4.95
VC-5
RCA plug to RCA plug 
lmpedance-750hm. Cable 
length 1.5m $5.95
VC-6
BNC plug to RCA plug 
lmpedance-750hm. Cable 
length 1 5m $5.95

Video Connectors
VP-8
8 pin square video connector 
plug $7.50
VS-8
8 pin square video connector 
inline socket $7.50

Detail Enhancer VP5030 is another important contribution to the world of video 
accessories The lightweight Detail Enhancer has been particularly designed to rectify loss 
in detail derived from VCR tapes and picture impairments With simple adjustments for more 
or moderate detailing, the detail enhancer can also overcome such picture impairments as 
loss of detail and disappearance of verticle lines.

Specifications:
1 Power requirement 1 2V DC 110mA
2 Input 1 Video (RCA connector)
3 Outputs 3 Videos (RCA connectors)
4 Output lever Video outputs 1 OVp-p. 75 Ohm unbalanced below 1Vp-p out
5 Enhance. Enhance 9dB (Reference 1 OVp-p)
6 Signal-to-noise ratio Greater than 50dB below 1Vp-p out.

VIDEO STABILIZER
VP-5010
Imaqe stabilizer — ensures no vertical roll or blackout occurs. With slight adjustment immediately stabilises 
picture of pre recorded tapes — removing the copyguard signal, which tends to upset video recorders

video plug Used in

Ce

Impedance:

88-108MHZTunable
Freq. Response 100-10KHz .

VP-10
10 pm male
J V C . Panasonic. Sharp and 
other VHS machines $11.50 
VS-10 
10 pin temale inline socket 
Used m J V.C . Panasonic. 
Sharp and other VHS 
machines $11.50 
VP-14
14 pin male video plug Used in 
Sony. Sanyo, Toshiba and 
other Beta machines $16.50 
VS-14 
14 pm female mime socket 
Used m Sony. Sanyo. Toshiba 
and other Beta machines 
$16.50

VIDEO HEAD CLEANERS
HC-1 V.H.S. Video head cleaner 
HC-2 Beta Video head cleaner

A professional head cleaner— 
employs new “double sided“ 
cleaning action—no need to 
“operate” on your machine. 
Just insert the cassette, play 
for 30 seconds and the job's 
done. Effective for 100 
operations.

HC-1 $17.50 HC-2 $17.50

ELECTRONIC CASSETTE 
DEMAGNETISER

Cassette heads should be demagnetised every 30 hours for 
optimum performance Technically the best available and 
easy to use. completely automatic - with LED indicator

Battery LR 44. SR 44
Battery lite: 600 applications 
Aux density: 220 gauss/650Hz 
Circuit: 4 transistor - 4 diode

$16 95

Power Requirement
Input
Output
Oscillator Freq.
Output Level 
Gain

9VDC negative earth*
2 video (RCA connectors)
1 video (RCA connector) 
3590Hz
Video out 1.0V P.P. 75 ohm unbalanced
1 (OdB)
*PP300 recommended power source

Twin probe for more 
effective magnetic field 
240V AC operation —

indicator light insulated 
tip

$14.95

Video library storage case — looks just 
like hard cover book — with identification 
card pouch

19 10 +
A15Û35 BETA S2 75 S2 25 
A15036 VHS S2 95 S2 35

DM726L LOW IMPEDANCE 
OMNI DIRECTIONAL... $1 
DM726H HIGH IMPEDANCE - 
OMNIDIRECTIONAL. .. $12.50

Freq, response: 
Cord/Plug:

Dimensions:
With on/off switch

L = 500 ohm 
H = 20K ohms 
40-14KHz
1.5 metres/6.5mm 
plug
500 x 272mm

WIRELESS MICROPHONE

Battery 
Type

1,5V UM3/AA THIS MONTH 
Electret condenser ONLY

DM-18 STOP/START CASSETTE 
MICROPHONE

Impedance: 200 ohm
Freq. Response: 250-10KHz
Sensitivity: -74dB 
2.5 and 3.5mm plugs

$5.95
TOK AUDIO TAPES
0 46 
D 60 
0 90 
0 120 
AD 60 
AD 90 
AD 120 
ADX 60 
ADX 90 
SA 60 
SA 90 
SAX 60 
SAX 90 
MAC 60 
MAC 90 
MAR 60 
MAR 90

2 86
3.08
5 23

4.29

4 46
5 28
4 68
5.28
5 78
6.38

10.45 
11.28
13.42 
17 29

10+ 
1.93 
2.09 
2.31 
3 85 
2 86 
3 30 
5 39 
3.30 
4 18

4 29
5.06
5.72
9 35
8.75
10 95
15.35

TDK VIDEO TAPES
6Û
120
180
240

12 50

15.00
25 00

11 00
13.00

23 50

GN15
Goose neck 5/8" male to 5/8" female 15cm
long $4.95

d $ « » M I ft II F » í f $ » t

GN33
Gooseneck 5/8" male to 5/8" female 33cm
long $6.95



The Serviceman
” ———— OI (=]

TV/VCR compatibility problems
One aspect of TV servicing which I have not dealt with so far in 
these notes is that of video recorders. While servicing of the actual 
machines is something we will have to face up to in the future, the 
current scene, in the main, is one of making a new recorder work 
with an existing TV set; something which can be quite tricky at 
times.

My own experience in this field has 
been quite limited, being confined 
mainly to sorting out incompatible 
antenna plugs and sockets and helping 
customers to follow the not always very 
well written Japanese/English instruction 
manuals. In one case, at least, the 
instructions turned out to be quite 
definitely wrong.

But, while my experience has been 
limited, my colleague on the NSW south 
coast has been much more fortunate — if 
that is the right word. Perhaps because 
people in outlying districts normally 
have a choice of only two programs, 
compared with four or five in the capital 
cities, or perhaps because there are 
fewer alternatives, such as the cinema 
and live entertainment, it seems that 
people in his area are more attracted to 
the recorder than those in my suburban 
environment.

So what follows is from my colleague's 
notebook, told more or less in his own 
words.

The main problem involving any video 
recorder installation concerns the TV 
set's ability to handle the signals coming became necessary to re-think this

from the recorder, and particularly the 
sync pulses. More precisely, there is a 
tendency for some sets to suffer from 
picture bend or pulling, sometimes only 
at the top of the picture, at other times 
more randomly.

The basis of this problem is the simple 
fact that few recorders present the TV 
set with a set of sync pulses which are as 
precise as those received from a TV 
station. Minute variations in tape or 
drum speed, in spite of the best efforts of 
the servo mechanisms, mean that the 
sync pulses suffer from short term 
variations not encounted with off-air 
signals and not envisaged when many 
early TV sets were designed.

Because of the precise nature of the 
off-air signals, set designers in the pre­
recorder era tended to give the 
horizontal flywheel circuits fairly long 
time constants, on the basis that it 
wouldn't do any harm and might be 
marginally beneficial under weak signal 
conditions where sync pulses might be 
momentarily lost in noise.

With the advent of the recorder it 

philosophy. The less precise signals from 
the recorder make it essential that the 
TV set be able to adjust itself much more 
rapidly to these variations; in short a 
better compromise flywheel time 
constant was needed, one which is short 
enough to follow the likely recorder 
variations, yet still long enough to 
minimise noise interference.

In practice, it turned out that many 
early sets — but by no means all — did 
suffer from this problem, but that in 
most cases it was relatively easy to 
modify the time constant and thus solve 
the problem. Later TV set designs took 
this problem into account and provided 
for the shorter time constants. For the 
most part these sets do not present any 
problems but, again, there are 
exceptions.
What to do

Realising the problem, most 
manufacturers have indicated whether 
or not their sets are likely to need 
modification and, if so, what form it 
should take. These recommendations 
are usually quite accurate but it would 
be wrong to expect them to be infallible. 
Some recorder/TV set combinations can 
be particularly cranky, and the 
serviceman will have to make his own 
variations on the maker's recom­
mendations.

To date I have compiled a fairly 
comprehensive list of makers' 
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recommendations, involving both those 
sets which do not normally need 
modification and those sets which do, 
and what form they should take. Here it 
is, and I suggest that you transfer it to the 
appropriate service manuals if you do 
not already have the information. 
Sooner or later it's bound to come in 
handy.

First, the good news. Those sets which 
are unlikely to need modification include 
the AWA-Mitsubishi models, the Decca 
33 series, General, Hitachi and Pye in the 
34 to 48cm range (some 53 and 63cm 
models need modification, details to 
come). Also included in this category are 
all Rank, Sony, Sanyo (except the 5603) 
and Toshiba models.
Now the bad news

The following sets are likely to need 
the modifications as shown. I have listed 
these in brief detail form only and it will 
be necessary for the reader to refer to 
the appropriate circuit diagram to 
identify the component and other 
changes.

HMV: the Australian made HMV and 
Healing models C211 and 212. On IC 
TBA920S, on the line board, pin 10 
should be connected to ground. On 
model C221, a later version, both pins 9 
and 10 should be connected to ground. 
Also, in some cases, connect a 1kQ 
resistor and a 2.2/xF capacitor, in series, 
from pin 11 to ground and, from pin 3, 
connect an 82pF capacitor to ground.

Comment: I have found some sets with 
some or all of these mods already fitted 
in production but, in general, they do 
not appear to be particularly effective. In 
short, these can be tricky.

Kriesler: Models 59-1 to 59-6 need 
modification. For models 59-1, 2 and 3, 
the line control module C8701 should 
have pins 3 and 10 connected together 
and pin 11 connected to ground (this 
modification works virtually 100%). For 
model 59-4, connect pin 8 of module 
CU451 to ground. For model 59-5, 
connect pin 8 of CU451 to pin 1 of this 
module. Modifications for the model 
59-6 are the same as those listed for the 
Philips K12 and the Pye T37.

National: All the CP2000 series, and all 
the TC series, except TC2OO5, 2550, 
2232, and 2252 need modification. For 
the M4 series chassis change C5O8 from 
10/xF to 3.3/xF. On the S1 series chassis 
change C508 from 10gF to 3.3/xF and fit a 
390pF capacitor across R5O2. Re-adjust 
horizontal hold if necessary. On the M7 
and M8 series chassis move jumper lead 
to the opposite end of R5O6. This lead 
comes from pin 5 of IC501.

Philips: Models K9, K9A, and K11 all 
use the line control module U33O and 
require the same modification. Bridge 
pins 11 and 8, and pins 10 and 3 of this 
module (this modification works well). 
The KT2A series chassis use line control 

module U177. Join pins 11 and 14, and 
pins 10 and 3.

The KT3 series use line control module 
U475. Some of these sets will have been 
modified in production. If not, link pin 19 
of U475 to the junction of R381 (270), 
C386 (47/xF), and R393 (3.3kil).

Philips K12, Kriesler 59-6, and Pye T37:1 
These use line control unit U455 and 
require that a 12kfi resistor be added 
from pin 1 to pin 17, with a 10kQ resistor 
from pin 17 to pin 11, and 5.5V applied 
to pin 17.

Pye: Models T29, T30, T30C. In 
practice I have found that these seldom 
need modifying but, if necessary, do the 
following. Change C6O5 from 6.8/xF to 
1^F tantalum, change C608 from .015/zF 
to .001/xF, and change R612 from 22kil 
to 12kfi, 1W. The makers recommend 
that, in stubborn cases, C819 be changed 
to 820pF, and R893 from 3.3MQ to 
1.5MQ 1W. (The first three components 
are on the line board, the last two on the 
small signal chroma board.)

Pye T34 series: Change C608 from 
6.8/xF to 1/xF tantalum, change C607 
from ,015^F to .001/xF, and change R618 
from 18kQ to 12kQ 1W. Disconnect R5O2 
from the cathode of D51 and connect to 
the 12V rail. (The 12V rail is connected 
to the anode of D51 via R5O2.) If 
necessary, change C891 from 470pF to 
820pF and R893 from 3.3MO to 1.5MQ. 
(The first four components are on the 
line board and the last two on the 
chroma board.)

Pye T36 series: Most of these use the 
U177 module as in the Philips KT2A. If 
so, link pins 11 and 8, and link pins 10 
and 3. Pye T37: the same as Philips K12. 
Pye T38: the same as Philips KT3A.

Sanyo: CTP5603 and similar 75 series 
chassis. Change C403 from 10nF to 
470nF. Change resistors across AFC 
diodes: R463 from 15kfi to 68k(l, R464 
from 22ki) to 100kil

Well, that covers what might be 
termed the routine procedures for most 
of the popular sets and, in most cases, 
may be all that is necessary. But other 
problems can arise, particularly in the 
case of recorders which deliver their 
signal on UHF only. A few short stories 
will illustrate what I mean.

Wrong biscuit
The first story concerns an AWA 

Mitsubishi receiver, one of the K series. 
This is fitted with a UHF tuner and, on 
the strength of this the owner had 
purchased a recorder with a UHF output. 
However, when the dealer delivered the 
recorder to the customer's home, and 
tried to make it work, it wouldn't. This 
was where I was called in.

The problem was simple enough 
really. This set uses a standard 13 
channel turret tuner but is, or should be, 
supplied with an extra tuner biscuit

Make rt with 
Kitronics, we 

tow cost 
quality 

alternativ^

9 t

ALL PRICES INCLUDE | 
TAX, POST & PACKING |

LCR BRIDGE 
1010 Measuring Range 

Digital precision pot. readout 
EA April 84 kit.............................$151.00 ■

PCB (84 B4) ......................................$3.50 ■
VCR SOUND PROCESSOR

Pseudo Stereo from your mono VCR ■ 
5 band graphic equaliser 

notch filters tor hiss reduction
EA April 84 kit...............................$59.00 ■
PCB (84 SP3) ................................... $3.75 ■

WOBBULATOR & SOUND LEVEL 
SENSOR

Check hifi system response
Enables graphic equaliser set up |

EA March 84 kit........................... $66.00 ■
PCB's (84 AN 3A + 84 AN 3B). .$6.90 ■

TOUCH LAMP DIMMER/TIMER

I Your choice - white or brown grid ■ 
Satin silver, brass, gold touch plate

I Dimmer EA April 83 kit........... $21.50 ■

■ Timer EA August 83 kit........... $22.50 ■ 
Remote Extension EA April 83I kit....................................................... $10.00 I

_ I.R. Remote Control EA Jan 84 -I kit....................................................... $24.50 I

I PCB's for touch lamp circuits - 
each...................................................$3.00

I TRANSISTOR ASSISTED IGNITION 
Predrilled heatsink A lid

IEA Feb or Dec 83 kit..................$36.00
PCB (79 Tl 11 - Feb 83 only) . $3.10

■ PCB Universal - accepts Feb & 
■ Dec 83 parts ...................................... $4.00

KITRONICS

Mail Order: P.O. Box 126, 
Epping, Vic. 3076. 
Bankcard phone orders: 
BH: (03) 439 3591 or 
AH: (03) 435 0865
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The Serviceman
designed to take the output from the 
UHF tuner, which is in the VHF band. 
This can be fitted in the position of any 
unused channel in the turret, but the 
makers recommend channel 5 and, in 
fact, mark this position on the selector as 
"5U", implying that it can be used for 
either function.

In this case the set had been supplied 
with a channel 5 biscuit fitted to the 
turret, but no spare UHF biscuit. The 
dealer, on the other hand, imagined that 
the set would normally be fitted with the 
UHF biscuit in this position, with the 
channel 5 biscuit as a spare.

The situation was explained to the 
customer and I suggested that I could fit 
a UHF biscuit, knowing that I had some 
spares in stock. The only complication is 
that the set is so compact that getting at 
the tuner is a major undertaking, and not 
one I was keen to tackle in his lounge 
room. I quoted him a price, he agreed to 
have the job done, and I loaded the set 
and the recorder into the waggon.

Back at the shop the job was duly 
completed, and I connected everything 
up and tried to get a signal out of the 
recorder. It worked, but only just, and 
the picture was very noisy. It ultimately 
transpired that the UHF tuner was on the 
blink — specifically, the RF transistor had 
packed up.

It was a most unfortunate situation, but 
one which could not have been 
foreseen. I had to advise the customer 
that he now faced the additional 
expense of pulling the tuner out and 
having it serviced or replaced before he 
could use the recorder. After much 
discussion he decided to cut his losses 
and buy a new set. He paid me for fitting 
the alternative biscuit, but I did not 
charge him for a fair amount of time I 
had spent determining what was wrong 
with the tuner. So it was a lossy situation 
all round.

Other problems have arisen with an 
early HMV model which used a General 
chassis and was called a "Deacon". 
These used a similar setup to the 
previous one, except that they used 
channel 11 as the alternative UHF input 
and supplied the set fitted with a UHF 
biscuit, with the channel 11 one as a 
spare. Unfortunately, in this area, 
channel 11 is used as a translator, 
meaning that the set has to be modified 
and the UHF biscuit fitted in some other 
blank position.

Another problem involving this same 
model set is that, because the UHF tuner 
is usually never touched, the tuning 
capacitor "freezes" and it is impossible to 
turn it. Getting the tuner out and getting 
the rotor shaft moving again is both time 
consuming and tricky, particularly as it
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would be all too easy to wreck the 
capacitor if one was too heavy handed. 
So, once again, the customer is up for 
additional expense before he can get his 
recorder working.

Finally, there is another very nasty trap, 
which tricked me for a while when I first 
encountered it. The recorder was 
National model which the customer had 
used in the Sydney metropolitan area for 
a couple of years before moving down 
the coast to my area. My first encounter 
with it was when he called me in to find 
out why he couldn't adjust the recorder 
tuner to channels 4 and 5A.

The tuner used the usual varicap 
system and I could see no reason why 
there should be any problem. 
Nevertheless, I was unable to get it 
anywhere near channel 4, and could 
only reach the edge of 5A. Fortunately, 
before I could organise to get the thing 
back to the workshop and open up the 
tuner, the owner happened to mention 
that he had bought it in Singapore.

The penny dropped. A lot of the sets 
sold in these Asian markets suffer from 
this problem. While the salesman will go 
to great lengths to assure the customer 
that these recorders are suitable for the 
Australian PAL system, with 5.5MHz 
sound/vision separation, they either 
don't know, or carefully avoid 
mentioning, that the tuners are designed 
for the European market.

As such, they are incapable of being 
tuned to channels 0, 1, 3, 4, 5 and 5A. 
Which means that, if you live in one of 
the capital city areas, you may never be 
aware of this limitation - unless you are 
a channel 0 buff — until you retire and 
move to the country.

No easy solution
What's more, there is no very easy 

solution to the problem. The local 
National organisation is not in a position 
to supply an alternative Australian tuner 
which I felt could be fitted readily 
enough, since the two appeared to be 
physically compatible. (Just why they 
cannot be made available is not clear, 
but no doubt they have their reasons).

In this case it so happened that I was 
able to acquire such a tuner through 
channels which will have to remain 
nameless, even though the transaction 
was perfectly legitimate. This was duly 
fitted without any serious hassles, and 
worked first time. However, the whole 
deal had set the customer back around 
$150, which took some of the glitter off 
the bargain price he had paid in 
Singapore.

So, "let the buyer beware.''
In fact, this fellow was lucky. When I 

first approached the gentleman who 

ultimately supplied the tuner, and 
explained why I wanted it, he agreed 
that he could supply a tuner, but 
expressed the opinion that it wouldn't 
work. When pressed for a reason for this 
opinion he related a story about another 
similar situation where he had supplied a 
tuner to solve what was, apparently, a 
similar problem.

Unfortunately, in this case, it didn't 
solve the problem, the recorder being 
unable to receive any sound. In the end, 
a new IF strip had to be fitted by which 
time the cost had risen to an alarming 
degree. As I explained to him, I had little 
doubt that this was a case where the 
customer had inadvertently purchased a 
recorder intended for the British market. 
Not only would the tuner be totally 
useless, being UHF, but the sound 
separation would be 6MHz instead of 
5.5MHz.

Not much of a bargain really.

EA Effects Unit
To finish off, here is a letter from 

J.A. of Inverell, NSW. He explains that 
electronic servicing is not his usual field, 
but that he has been "dabbling" in it for 
about 25 years, mainly in audio and 
electronic controls. He is currently 
involved in computers, interface 
equipment and data gathering. His letter 
was prompted by an unofficial service 
job involving an EA project. He writes:

A young musician in my district had 
assembled a kit of the EA Effects Unit 
(June 1983), bought from one of the 
major kit suppliers. His story was that, on 
powering up for the first time, there was 
a puff of "steam" from one of the 
tantalum capacitors. After replacing this 
with a new one (with the correct polarity 
this time) the unit still did not work and 
his main concern was that the BBD 
(Bucket Brigade Device) was damaged. 
He was reluctant to buy a new one 
unless it was needed as they cost around 
$16.

I felt that the incorrectly wired 
capacitor was not likely to have 
damaged the BBD, and agreed to help. 
The assembly seemed to have been 
done in a competent fashion and a quick 
check with the CRO confirmed that the 
clock and the BBD appeared to be 
functioning normally. A sine wave fed 
into the input socket was available at the 
output, albeit very attenuated.

Thus encouraged, I fed in a music 
signal and found that the single or echo 
function operated correctly, which 
seemed to exonerate most of the 
electronics, but that selecting reverb 
caused no change to the signal at all. A 
glance at the selector switch showed 
what seemed to be the problem; the 
type supplied in the kit was different 
from that illustrated in the instructions, 
and the wiring had been thoroughly 



confused. A few minutes work sorted 
that out but there was still no change to 
the reverb function.

The circuit shows that the reverb loop 
includes the output amplifier (IC5) and, 
as I had already noted that the gain was 
down, I assumed that there was 
insufficient signal being fed back from 
the output for reverb to occur. A quick 
check confirmed that this stage was in 
fact attenuating the signal by around 
10dB.

A check of components, in-circuit, with 
a multimeter showed the three 10kQ 
resistors in series with the inverting input 
to be correct, but the 22kQ feedback 
resistor measured low. As it appeared 
undamaged and was clearly marked with 
the correct value, I suspected that a 
wiring fault or damaged capacitor was 
causing a false reading.

Careful inspection of the board 
revealed no such damage, so one end of 
the 22kQ resistor was lifted out of circuit. 
It measured 2ki2 — little wonder that 
the IC was not amplifying! It was a 
common 5% half-watt type with a light 
painted body, clearly marked red-red- 
orange (not burnt red either) so I was 
forced to the conclusion that it had been 
incorrectly marked during manu­
facture.

Needless to say, substitution of a 
correct value restored the lost gain and 

made the unit wholly functional, much 
to the delight of the owner. This is the 
first time I have encountered a new 
resistor with its value incorrectly marked 
and, although it must be quite rare 
thanks to manufacturers' quality 
controls, it is a possibility we need to 
bear in mind.

Thank you J.A. for a most interesting 
story, and one which carries some kind 
of a message for all home constructors — 
and perhaps servicemen too, come to 
that. Many home constructors I know 
insist on measuring all resistors and 
capacitors on an RC bridge before they 
fit them, regardless of their source.

And, I understand, it is surprising how 
often a component with a fault of some 
kind is found. Granted, it may be only 
one in a whole kit, consisting of dozens 
of minor components, but it can lead the 
constructor a merry dance once it is in 
circuit. As one of them put it, "if you 
check them all as they go in, they are the 
last thing to worry about if the device 
doesn't work, and it narrows down the 
suspects considerably".

As for the wrongly marked resistor 
itself, I agree that this is a puzzle, 
although I have encountered a couple of 
these myself over the years. How does it 
happen? Quite frankly, having seen 
resistors being made on modern 
automated production lines, I would 

have been prepared to swear that it 
couldn't happen, had it not been for the 
hard evidence encountered by both 
myself and J.A.

When resistors are made they enter a 
machine as blanks at one end and are 
trimmed to value, bridged, rejected if 
out of tolerance, and finally painted and 
colour coded, the latter via wheels or 
jets charged with the appropriate colour. 
And all without human intervention.

So how can a single wrongly coded 
resistor be created? A wrongly charged 
colour wheel or jet is, of course, 
conceivable, but this would produce a 
whole batch of wrongly coded units, 
with resultant confusion right through 
the industry.

But wait a minute. Suppose that such a 
mistake was made and a batch, or even 
a small part of a batch, was produced 
before the mistake was noticed. The 
manufacturer's immediate reaction 
would be to collect all the faulty units 
and either destroy them or arrange to 
have them re-processed, which ever he 
felt was most economical.

The only snag is that one or two of 
these could easily escape the collection 
process, and eventually find their way 
into stock where they would be binned 
according to their face value.

Well, that's the only explanation I can 
offer. $

Plug into ‘Eveready’rechargea bles.
Our rechargeable range, in 

popular sizes, can be charged up 
to 1000 times on the new model 
ACC50E Charger, thus offering an 
extremely economical power 
source to the heavy-battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys.

Please don't hesitate to call for 
further information.

Rechargeable Nickel- 
Cadmium Batteries.
Union Carbide Australia Limited, 
Battery Produces Division, 
157-167 Liverpool Street, Sydney.
Phone: 2690656
SALES OFFICES:
Brisbane: 47-49 Sherwood Road, 
Toowong. Phone: 3716877.
Adelaide: 121 Greenhill Road, 
Unley. Phone: 2720611 
Melbourne: 14 Queens Road.
Phone; 261241,262332.
Perth: 901 Hay Street.
Phone: 3212926.

UNION 
CARBIDE

Eveready’ and Union Carbide' are registered trade marks. 085.P834A
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We’ll neS°^® on either books or 1 
bulk S both! _____U

ONLY
Cat B-2600miss outl

mistakes are virtually impossible. 

This top-selling book is now into

This is the top selling Fun Way Into Electronics Vol. 1 

that has proven that electronics can be fun. For the 

raw beginner, this book introduces 20 exciting 

projects that can be built by using a unique 

breadboard' construction system - no soldering, so 

it's safe. Each project is fully illustrated so that

projects in the book. 

Cat K-2610
$■»90

\ WITH DICK SMITH'S 
FUNWAY 

INTO 
ELECTRONICS

Vol 1 KITS
Kit to build 
projects 1-10
You can build any of the first ten projects 
from 'Fun Way Into Electronics' with 

this kit. It even includes the base 

board on which you assemble the cir­

cuits! Cat K-2600

Kit to build *725 
projects 11 -20
This kit contains the slightly more 
specialised components which, to­

gether with the components from kit 

1, will enable you to make any of theit's fourth printing proving just J 
how popular it has been. Don't *

FUNWAY VOL. 2 20 more projects

LED LEVEL DISPLAY 
$8.95

This fascinating project shows 
you the audio level of any 
amplifier. Cat K-2637

INTERCOM UNIT 
$8.95

Communicate! Build this inter­
com and talk between rooms, 
etc. Cat K-2638

LED COUNTER
MODULE $7.95
Learn how digital circuits work 
by building a counter. Count 
slot car laps. etc. Cat K-2639

SHORTWAVE RECEIVER 
$6.95

Listen in to the exciting world 
of shortwave radio: amateurs, 
foreign countries! Cat K-2640

FUNWAY VOL 2 KITS FROM *2“

After mastering Fun Way Vol. 1 what better way to go than Vol. 2. In Vol. 2 you are 
introduced to printed circuit boards and soldering. Both are fully explained and 
illustrated and they give you the choise of making your own boards or buying 
ready made. The basic laws of electronics, plus chapters on component codes, 
assembly hints etc. are fully explained.................................................Cat. B-2605

PARENTS PLEASE NOTE
All Fun Way Into Electronics kits are battery powered so they are 
completely safe. Also, Fun Way Vol. 1 kits require no soldering

DICK SMITH g
ELECTRONICS W
SEE PAGE 98 FOR ADDRESS DETAILS

A383/CT

MULTI-PURPOSE LED 
FLASHER ....$2.95
A really simple kit that can be 
used as a warning device, elect­
ronic jewellery, etc. Cat K-2621

DING DONG DOORBELL 
$4.50

Welcome visitors to your home 
with this integrated circuit door­
bell’ Cat K-2622

MORSE CODE TRAINER 
$4.50

This simple oscillator circuit 
lets you leam Morse code the 
easy way’ Cat K-2623.

UNIVERSAL TIMER 
$5.50

Use it as an egg timer, a dark­
room timer, etc: in fact, it's got a

1 lot of applications! Cat K-2624

ELECTRONIC DICE 
$4.95

Throwing a dice is old nat: do it 
electronically! Simple circuit has 
other uses too. Cat K-2625

MONOPHONIC ORGAN 
$7.95

Easy to build, and easy to play! 
And it even has vibrato' - just 
like the big ones! Cat K-2626

POCKET TRANSISTOR
RADIO $7.95

^Simple to build, and it's nice 
and small. Listening is so much 
more fun! Cat K-2627

TOUCH SWITCH 
$5.50

One touch on. next touch off- 
or on while touched' Dozens 
of uses in the home Cat K-2628

MOSQUITO REPELLER 
$4.95

Do they really work? Research 
suggests they might Find out 
for yourself Cat-K 2629

SIMPLE AMPLIFIER 
$6.50

A useful little amplifier for all 
those projects needing audio 
amplification. Cat K-2630

WIRELESS MIC.........
$6.50

A tiny transmitter that can be 
received on any FM receiver A 
great little kit! Cat K-2631

UGHT ACTIVATED
SWITCH $5.50
Highly useful for alarms, night 
light switches, etc etc Sensitive 
and reliable Cat K-2632

METAl/PIPE LOCATOR 
$6.50

A simple BFO circuit you can 
use to find metals, pipes, wiring, 
etc - maybe gold! Cat K-2633

SOUND ACTIVATED
SWITCH $6.95
Picks up sound waves and trips a 
relay. Use as a telephone bell 
extender, too. Cat K-2634

HOME/CAR BURGLAR
ALARM $6.50
Leam how burglar alarms work 
when you install your own! For 
home or car Cat K-2635

ELECTRONIC SIREN 
$4.95

Great for alarm use - or where 
any warning is required Good 
for kids toys, too! Cat K-2636



ONLY

Educational & Safe

Schools, Re-sellers, etc:
We offer discounts to quantity(above 10) purchasers. Call 
our wholesale division on (02) 888 3200

and experience levels. 
Cat B-2610

INTEGRATED 
CIRCUITS

• of »ñftrination - go wrang'
• P4.US pre-pnmted IA tels ic $10«. r>rejects

a pTHes&onal fihish.

• 100 pages
• 10 brand new and exciting projects to build and use
• Every project fully explained with printed circuit 

layouts, etc. t
• Especially written to suit all ages .

At last - the latest addition to our incredibly popular ‘Fun 
Wa/ series. And this one gets right into the big time,using 
both digital and linear integrated circuits in a variety of 
projects.
Yes, there are still projects for the beginner-and there are 
projects for the more advanced. And we’re sure you’ll find 
the projects even more satisfying, more fun both to build 
and use.
Plus, like the other ‘Fun Way1 books, special cut-out labels 
to give your projects a real professional finish.

Hurry! Get your copy now ... ideal Christmas gift.

SMITH’S WC. 
FUN WAY 
INTO ELECTRONICS.

KITS FROM

Minder

Cat K-2660alarm flasher.

Two-Up

Cat K-2662the real thing.

A647/LL

Mini Colour Organ 
.............$12.95 

Like a disco - but battery operated 
so it's safe! Connect to your radio, 
etc for a LED lightshow.
Cat K-2664

................ $9.95
Whaaa! That's a cricket to you. 
Hide it in a dark room and it starts 
chirping- Turn the light on and it 
stops. It's infuriating! Cat K-2663

A multi-purpose project for the 
car: 'lights on' warning, 'door 
open' warning, plus a burglar

Combination Time Lock 
Switch

Mini Synth ............. $19.95
Wow! A real musical synthesiser, 
with decay, frequency doubling & 
halving, tremolo ... unique circuit 
uses YOU as the note generator! 
Cat K-2669

Mini Stereo Amplifier 
.............$14.95

Just the shot for Walkie' stereo - 
now you can listen to it in your 
bedroom through speakers! Or 
make yourself a PA amplifier. 
Cat K-2667

Noctumalis Stridulus 
Gryllidae

Binary Bingo 
............. $19.95
A game of skill and reaction time - 
and a valuable teaching aid! It 
might sound pretty simple to play 
-buttryitandsee! CatK-2668

Light ft Sound 
...............$8.95

Another multi-talented project. 
Sound effects, flashing lights - 
continuity tester, Morse code 
oscillator . . . it's got the lot.
Cat K-2665

Lil Pokey 
.................$19.95

It's a barrel of fun to play. And you 
don't risk losing your shirt like on

................ $9.95
Australia's national game - now 
done electronically because King 
George pennies are hard to get! 
Cat K-2661

..............$12.95
Make it into a game ... or use it as 
a real alarm component. It's that 
good! Just try getting into this 
one without setting off the alarm. 
Cat K-2666



Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details.

Tone generator for 
Super-80 computer

Readers who built the Super-80 
computer may be interested in this 
programmable tone generator.

At the heart of the circuit is an 
XR2206 function generator IC (IC2). 
This IC normally produces a triangle 
wave output but, in this application, 
has been wired to produce a 
sinewave output by connecting an 
external pulse-shaping resistor (4700 
trimpot) between pins 13 and 14. In 
practice, the trimpot is adjusted to 

give the lowest distortion.
The output frequency is controlled 

by a transistor inside optocoupler IC3 
which simply varies the current 
flowing from pin 7 of IC2. The current 
through the transistor is dependant 
upon the LED brightness and this is set 
by the current flowing through the 
5ki2 trimpots connected to the 
outputs of a 74LS373 8-bit latch (IC1). 
IC4 and IC5 provide address 
decoding for the latch enable (LE) pin 
of IC1.

The prototype was built on a 
double-sided PCB which plugs 

directly into the onboard S100 slot. 
This board was fitted with separate 
5V voltage regulators. The 
connection from pin 12 of U48 can be 
run to an unused pin on the S100 
socket.

Setting up is simple. Send the values 
1, 2, 4, 8,16, 32, 64 and 128 in turn to 
the latch at address 222D and adjust’ 
the trimpots to give the desired 
tones.

N. Clark,
Wynnum North, Qld.

$15

Fluid level 
detector

This circuit was originally designed to 
detect low fluid level in a vehicle 
radiator, although it could also be used 
as a "tank filled" or "tank empty" 
indicator. The circuit is straightfoward 
and uses two 555 timer ICs.

To eliminate the problem of 
electrolysis, AC current is applied to the 
probes. 555 timer IC1 operates as a 1kHz 
astable oscillator, the output of which is 
AC-coupled to the level probe and also
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Simple car 
navigation aid

When reference has to be made to a 
street directory it can be difficult to 
remember the sequence of directions for 
the journey. With this device, the driver 
can program the route into two shift 
registers. Thereafter, if the direction 
switch is pressed at each intersection, 
the device will light one of three LEDs to 
indicate left turn, right turn or straight 
ahead.

It works like this. The device is 
programmed using switches SI, S2 and 

S3. Each time a switch is pressed, data is 
clocked into the shift registers (IC2 and 
IC3). Subsequently, when direction 
switch S4 is pressed (ie, when an 
intersection is approached), data is 
clocked out of the shift registers and 
decoded by gates IC6a, IC6b, IC6c and 
IC4d. These gates, in turn, control LED- 
driver transistors QI, Q2 and Q3.

IC1a, IC4a and IC4b provide the 
necessary pulses to clock data into and 
out of the shift registers. When any of 
the switches S1-S4 is pressed, the output 
of IC4a goes high and applies a 1ms 
positive-going pulse to IC4b via a .01 uF 

capacitor. This pulse is inverted by IC4b 
and gated through to the clock inputs of 
IC2 and IC3 by IC6d.

S5 is used to clear the contents of the 
shift registers before programming 
commences. It works with D flipflop 
IC5b to enable Schmitt trigger oscillator 
IC4c, the output of which then clears the 
shift registers by rapidly clocking data 
out. IC1b, IC1c and IC5a provide an 
automatic clear function at the end of 
the programmed sequence (ie, when the 
outputs of both shift registers are low).

G. Argali, 
Lilydale, Vic.

to the base of transistor Q1. Q1, in turn, 
controls 555 timer IC2 which is a LED 
flasher circuit.

When fluid is in contact with the level 
probe, the output of IC1 is shunted to 
ground and Q1 is off. Thus, the output of 
IC2 is high and the green LED lights to 
indicate that the tank is full.

When the water level drops below the 
probe, Q1 is switched on and off at a 
1kHz rate and supplies current to IC2's 
RC timing network. IC2 now functions as 
a 1Hz astable oscillator which alternately 
flashes the red and green LEDs.

Note that the fluid in the tank must be 
at ground potential for the circuit to 
work. If the tank is make of metal, it can 

be connected to the circuit earth and a 
single probe used to detect the fluid 
level. If the tank is made of plastic, it will 
be necessary to add a fluid ground probe 
as shown in Fig.2.

Finally, if the unit is to be installed in a 
vehicle, use RG-58U coax for the probe 
cable and connect the shield to the 
circuit earth. This measure will prevent 
false triggering due to ignition spikes. 
You will also have to fashion a suitable 
radiator probe.

P. Mann, . -
Robinvale, Vic. I D
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4 versatile 
LCR Bridge

PART 3
-for laboratory & workshop
In this third and final article on our LCR 
Bridge we present the calibration procedure 
and give instructions on how to use the 
bridge in its various measurement modes.

Assuming that you have constructed 
our new LCR Bridge there remains the 
final task of calibration. This is a fairly 
easy and straightforward procedure 
although care should be exercised since 

ultimately the accuracy of the bridge 
depends upon it.

Superficially, a design such as this 
should "have little need for calibration. 
After all, close tolerance standard 

components are specified. However, all 
those switches and wiring inevitably add 
resistance to the circuit as well as stray 
capacitance. We have already talked 
(last month) about the measures used to 
minimise stray capacitance. Resistance is 
another matter and is taken into account 
by the calibration procedure.

The first step then is to adjust the 
lowest value range resistors, via VR2 and 
VR3. The procedure requires an 
adjustable power supply and two 
multimeters which should preferably be 
digital types since they have the best 
resolution and accuracy.

To isolate the range resistors, switch S1 
should be set to either the capacitance 
or inductance position and the wire 
leading to the 160 terminal on the 
transformer temporarily disconnected. 
Rotate the wiper screws of both VR1 and 
VR2 clockwise until "clicks" are heard. 
This adjusts the trimpots so that 
maximum resistance is placed in parallel 
with the range resistors.

Now switch S2 to the "10" range and 
connect the circuit shown in Fig. 1 to 
tests points TP1 and TP2. These test 
points are shown on the circuit diagram 
on page 46 of last month's issue and on 
the accompanying wiring diagram on 
page 47.

74 ELECTRONICS Australia, May, 1984



Switch on the power supply and adjust 
the output voltage until 100mA flows 
through the 19 range resistor. This will 
be indicated by the meter which, if it is a 
DVM, should be set to the 200mA range. 
Then rotate the wiper screw of VR3 until 
the voltmeter (DVM set to 200mV) 
indicates 100mV. It may be necessary to 
adjust the power supply voltage slightly 
to maintain the current at 100mA during 
the adjustment of VR3.

That is all that is required to calibrate 
the "10" range. The procedure for the 
"0.10" range is very similar. This time 
though we use the circuit of Fig. 2 which 
shows a 4.79/5W resistor instead of a 
470/1W resistor.

Set S2 to the "0.10" range and adjust 
the power supply output voltage to 
provide a current of one amp through 
the circuit. If the ammeter is a DVM it 
should be set to the 2A range. VR2 is 
then adjusted until the voltmeter again 
reads 100mV.

This completes calibration of the 0.10 
range. Remove the circuit used for 
calibration of the range resistors and 
solder the lead back on the transformer 
160 tag.

The next step is to adjust the 1kHz 
oscillator. Disconnect one of the null 
meter leads (this spares the meter from 
possible long periods of overload) and 
connect a multimeter between ground 
and the output of IC1c. Set the 
multimeter to an AC volts range greater 
than 10V and switch the LCR bridge on 
(either battery or AC power).

Depending on the initial setting of VR1, 
the multimeter may or may not indicate 
a reading. In either case, VR1 should be 
adjusted so that the multimeter reads 
zero (ie no oscillation) and then VR1 
should be slowly turned until the 
multimeter reads beween four and five 
volts. Turn VR1 a shade further to ensure 
reliable start-up of the oscillator, and 
adjustment is complete.

If the oscillator refuses to start the most 
probable reason is lack of range in VR1. 
Replace VR1 with a 5009 potentiometer 
and repeat the oscillator adjustment 
procedure. If the oscillator still refuses to 
start, the most likely cause is incorrect or 
out of tolerance components in the 
oscillator circuit. These should be 
located and replaced.

If you have access to a frequency 

counter you may wish to trim the 
oscillator frequency to exactly 1kHz. 
Adjustments are made by changing the 
.0018^F capacitor to a higher or lower 
value. Increasing the .0018gF capacitor 
to ,OO22^F will lower the oscillator 
frequency by about 10Hz while 
decreasing the capacitor to .001 5/lF will 
increase the oscillator frequency by 
about 10Hz.

The final calibration step involves 
adjusting out the DC offsets of IC3 and 
IC4.

Temporarily unsolder the wires leading 
from 31 to the inputs of IC3 and IC4 and 
in their place run a wire from each op 
amp input to a grounded PC pin. 
Connect a multimeter set to the 200mV 
range between the grounded PC pin and 
the output of IC3. Set S1 to the Rdc 
position, turn the LCR bridge on and 
rotate the sensitivity control to half 
maximum. Adjust VR4 so that the 
multimeter reads zero then increase the 
sensitivity control to maximum and again 
adjust VR4 so the multimeter reads zero.

The last adjustment may be a little 
touchy since with the sensitivity control 
set to maximum the op amp is 
amplifying changes in the offset voltage 
by 150 times. Some small random 
variations in the output voltage will be 
noticed at maximum sensitivity. These 
are due mainly to amplified noise and 
can be neglected since they will average 
out to zero.

The multimeter lead should now be 
swapped over from the output of IC3 to 
the output of IC4 and the sensitivity 
control set back to half. The adjustment 
procedure detailed for IC3 is now 
repeated for IC4. Following this, the 
multimeter should be connected 
between the outputs of IC3 and IC4. 
With the sensitivity control set to 
maximum the voltage should be almost 
zero ie, less than ±3mV (except for small 
noise variations). Both IC3 and IC4 are 
now adjusted for minimum offset 
voltage.

This completes the calibration 
procedure. The null meter should be 
reconnected and the grounding wires at 
the IC3 and IC4 inputs removed and the 
original wires from S1 reconnected. The 
final step is to place a small dot of white 
paint on the digital readout between the 
first and second digits to act as a decimal 

point. When turned to the zero position 
the display should read 0.00. The LCR 
bridge is now ready to use.

Using the bridge
A bridge such as this may seem a little 

daunting to use at first when compared 
to measuring components with digital 
capacitance meters and the like. Instead 
of just bunging the component across 
the terminals you also have to twiddle 
the dials.

So how do you go about measuring 
components with the bridge? To make 
things simple it is a good idea to first 
rotate the DQ control to its minimum 
setting. A low setting, almost fully anti­
clockwise, should also be used for the 
sensitivity control. If you use a high 
setting initially the meter will inevitably 
be hard off scale.

Incidentally, the meter deflection will 
always be to the right of zero for AC 
measurements (AC resistance, 
capacitance and inductance) but for DC 
resistance measurements it will swing 
through zero as the null or balance point 
is passed. When the meter needle is to 
the left of zero the resistor value is lower 
than the bridge setting; when the meter 
needle is to the right of zero the resistor 
value is higher than the bridge setting.

So for DC resistance measurements the 
null condition will be in the centre of the 
meter scale and the meter pointer will 
swing either side of zero as the null 
condition is approached.

For AC measurements the null 
condition is as close to zero on the 
meter scale as you can get it and if you 
are not at the null condition, the meter 
pointer will be deflected to the right.

Now connect the unknown 
component to the terminals on the front 
of the bridge. Make sure that you are 
making a good connection to both leads 
of the component. With some types of 
binding post terminals we have found 
that the only way to make sure of a good 
connection is to pass the component 
leads through the holes in the terminal 
posts and then screw them up tightly.

Switch the bridge on and rotate the 
mode selector to C, L or R (AC or DC) 
depending on the type of component 
being measured. Set the digital vernier 
control to about half scale; eg, around 
5.00. Now set the sensitivity control to
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A versatile LCR Bridge
provide a modest deflection of the 
meter, say about 25.

With that done, rotate the range 
selector through its eight positions to 
find the setting which gives the least 
pointer deflection (ie, the closest to 
zero). Now rotate the vernier control to 
the setting which gives the minimum 
pointer deflection. You will find that as 
you approach this null, you will have to 
rotate the sensitivity control clockwise to 
give more meter deflection.

This process is continued until you 
have the best null condition, ie, the 
pointer as close to zero as you can get it 
with the sensitivity control at maximum 
clockwise setting. Then, and only then, 
do you try manipulating the DQ control 
if you are measuring a capacitor or 
inductor. For the majority of capacitors, 
with the exception of electrolytics, the 
dissipation value will be almost 
negligible.

Once you have achieved the best null 
possible, you have to read the 
component value off the bridge. This is 
done by multiplying the setting of the 
digital vernier control by the setting of 
the range multiplier. For example, if the 
range multiplier is set to "0.1 ^F" (for 
capacitance) and the vernier reading is 
4.73, the capacitor value is 0.473gF.

If you have used the range extension 
switch which adds "1.00" to the reading, 
the previous value would become 5.73 
x 0.1/iF which equals O.573^F.

The procedure for measuring resistors 
and inductors is similar and is outlined in 
step-by-step form at the end of this 
article.

Residual capacitance
When measuring capacitors on the 

100pF range, the residual capacitance of 
the bridge must be removed from the 
reading otherwise an unacceptable error 
may result. To do this, the bridge is first 
balanced with the terminals open 
circuited to obtain the bridge residual 
capacitance, then the unknown 
capacitor is measured. The residual 
capacitance is then subtracted from the 
bridge reading to obtain the true 
component value.

The bridge has the option of being 
powered either by batteries or 12VAC 
(or both). When AC is connected to the 
bridge the best null may not be as low as 
when batteries alone are used. This is 
due to stray capacitance between the 
test component, the mains and ground 
inducing a spurious 50Hz signal across 
the component. The effects of this signal 
may be minimised by running a wire 
between the case of the LCR bridge and 
mains earth or by placing an earthed 

screen around the test component (or 
both).

Measurements at other 
frequencies

Measurements of capacitance, 
inductance and AC resistance may be 
carried out at frequencies other than 
1kHz by connecting an audio oscillator 
with a maximum output of 2V RMS to 
the EXT AC EXCITATION socket. Be 
careful not to exceed the maximum 
signa! voltage as this can lead to an 
incorrect null being obtained. When 
using frequencies other than 1kHz, 
multiply the D and Q scales by a factor 
of f/1000, where f is the signal frequency 
in Hz.

External bias
A polarising DC voltage may be 

applied to the capacitor under test via 
the "Ext DC Bias" socket. Application of a 
DC bias generally does not cause a large 
change in capacitance (a 1% change 
would be typical) unless the bias is left 
on for a long period. The bias supply 
needs to have a limiting resistor to 
prevent possible damage to the range 
resistors if the capacitor under test 
becomes short circuit, and a bypass 
capacitor to allow a low impedance path 
for the bridge energising signal.

A suitable schematic diagram for the 
bias supply is shown in Fig. 3. Using the 
voltage shown, the limiting resistor 
should be about 1kQ while the bypass 
capacitor should be at least the full scale 
value of the range in use, or 1/zF, 
whichever is larger, and of a suitable 
voltage rating.

The bias supply is connected so that 
the tip of the jackplug is connected to 
positive and the body is connected to 
negative. When the plug is inserted in 
the Ext bias socket, the Det +ve terminal 
of the bridge will be positive with 
respect to the Det -ve terminal and so 
the capacitor under test should have its 
positive lead connected to the Det +ve 
terminal. To prevent any possibility of 
damage to the bridge, the bias supply 
should be disconnected before changing 
the bridge configuration or switching the 
bridge off.

Inductance measurement
1. Connect the unknown inductor 

between the Det +ve and the Det 
-ve terminals.

2. Set the component selection switch 
to inductance.

3. Turn the LCR bridge on.
4. Use the range multiplier switch to 

select the range in which the inductor 
value is expected to lie.

5. Set the DQ switch initially to:

(i) Q x 1 for air cored coils, 
(ii) Q x 10 for high Q filter coils, 

(¡¡i) D x 1 for laminated iron cored 
inductors.

6. Set the Loss Balance control to 
minimum, then adjust the sensitivity 
control to give a meter deflection 
under full scale.

7. Alternately rotate the digital readout 
knob and the loss balance control so 
that the meter deflection decreases. 
When necessary, increase the 
sensitivity control to provide a better 
null indication.

8. When there is no more range left in 
the sensitivity control, or it becomes 
impossible to obtain a lower meter 
deflection, the bridge is nulled. The 
component value is obtained by 
mutiplying the dial reading and the 
selected inductance range together 
as described previously.

Low Q inductors
For inductors with a Q less than 0.5, 

the bottom of the null flattens out and it 
may become impossible to find the 
minimum null point. This problem 
occurs mainly with low value RF 
inductors which have a fairly large series 
resistance in comparison to their 
inductance. The problem may often be 
circumvented by measuring the 
inductance at a higher frequency, say 
10kHz. This raises the Q value by a factor 
of f/1000 (at 10kHz this equals 10) and so 
provides a better null.

High Q inductors
If an inductor has a Q higher than 31 at 

1kHz it must be measured either at a 
lower frequency (to lower the Q) or on 
the D x 1 setting of the DQ switch. In 
this case, the D value of the inductor is 
read off the loss balance dial and the 
corresponding value of Q is found from 
Q = 1/D. In practice, the value of the loss 
balance dial will be too small to allow an 
accurate determination of D and so any 
calculated Q will be a "ball-park"figure 
only.

Inductor bias
Due to the non-linear characteristics of 

iron and ferrite core inductors it is 
sometimes necessary to know the 
incremental inductance of a coil at a 
particular operating point. This is done 
by using a DC bias current to bring the 
characteristic to a particular point on the 
B-H curve while measuring the 
inductance with a small AC signal.

The circuit shown in Fig. 3 is suitable 
for providing DC bias currents, the only 
changes being that an ammeter should 
be placed between the voltage supply 
and the limiting resistor to monitor the 
current and either the limiting resistor or 
the voltage supply should be made
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variable so that the bias current can be 
varied.

AC resistance
1. Connect the unknown resistor 

between the Det +ve and the Det 
-ve terminals.

2. Set the component selection switch 
to AC resistance.

3. Turn the LCR bridge on.
4. Use the range multiplier switch to 

select the range in which the resistor 
value is expected to lie.

5. Set the sensitivity control to give a 
meter deflection of around three 
quarters full scale.

There is no need to worry about the 
settings of the DQ switch and the loss 
balance control when measuring AC 
resistance since these controls are 
switched out of circuit. When 
measuring high value and wire 
wound resistors, series inductance 
and shunt capacitance components 
will cause the AC resistance (or 
impedance) to be different to the DC 
resistance (or marked value). For this 
reason it is usually better to measure 
these types of resistors using the DC 
resistance mode.

6. Rotate the digital readout dial so that 
the meter deflection decreases. When 
necessary, increase the sensitivity 
control to provide a better null 
indication.

7. When there is no more range left in 
the sensitivity control, or it becomes 
impossible to obtain a lower meter 
deflection, the bridge is nulled. The 
component value is obtained by 
multiplying the dial reading and the 
selected resistance range together as 
described previously.

DC resistance
1. Connect the unknown resistor 

between the Det +ve and the Det 
-ve terminals.

2. Set the component selection switch 
to DC resistance.

3. Turn the LCR bridge on.
4. Use the range multiplier switch to 

select the range in which the resistor 
value is expected to lie.

5. Set the sensitivity control to give a 
meter deflection of around three- 
quarters full scale.

6. Rotate the digital readout dial so that 
the meter deflection decreases. 
When necessary, increase the 
sensitivity control to provide a better 
null indication.

7. When there is no more range left in 
the sensitivity control or it becomes 
impossible to obtain a lower meter 
deflection the bridge is nulled. The 
component value is obtained by 
multiplying the dial reading and the 
selected resistance range together as 
described previously. *

PROBLEMS WITH 
YOUR POWER SUPPLY?
A Line Tamer ensures 
constant voltage and inter­
ference suppression for your 
computer... gives a nominal 
240V from fluctuating 
supplies as low as 190V... 
eliminates spike voltages 
caused by lightning etc.

■tata

YOU NEED A

There's a Line Tamer to suit your 
installation. Send for data.

Ferguson Transformers Pty. Ltd.
331 High Street, CHATSWOOD 2067 Tel: (02) 407 0261 

Telex: AA25728. Melbourne (03) 328 2843
' Registered Trade Mark of Ferguson Transformers Pty Ltd

ELECTRONICS AUSTRALIA 
STAFF VACANCIES

Electronics Australia currently has two vacancies on its technical 
staff as follows:

Project designer:
The person applying for this position will have completed or be part 
way through an electronics engineering course. Duties will include the 
design and construction of electronic projects such as commonly 
appear in this magazine. The ability to write well would be a decided 
advantage.

Technical writer/sub-editor:
The applicant for this position will have a wide background in 
electronics coupled with a good knowledge of computers and 
perhaps an engineering or science degree. He or she will be 
expected to research and write feature articles, and also to write 
constructional project articles from basic engineering notes.

Permanent positions are envisaged in each instance, with full 
provision for leave, sickness and superannuation. Salary is dependent 
upon qualifications and will be discussed at interview.

Apply in writing to:
The Editor,
ELECTRONICS AUSTRALIA, 
PO Box 163, Chippendale 2008.
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ELECTRONICS
rotor arm

trigger head

adapter plate

magnetic rotor

cam adapter

distributor cam

SEE EA DECEMßßRJ_9£3_

SLASHED!

This kit is designed to be used with contact breaker points. 
If you want Hall-Effect breakerless option may we suggest 
the KA-1505 version of this kit shown

Via Your Phone

(03) 347 9257
(03) 489 8131
(09) 328 1599

The Voyager is available from 
the following dealers at your

Mail Order By 

BANKCARD

Rod Irving 
Melb A Becket St 
Northcote 
Altronics Perth

or by mail order to: 
Jaycar 
Box 185 
Concord 2137

convenience:
264 6688/267 1614
745 3077
872 4444
570 7000 
Parramatta
Hornsby

Jaycar Sydney (City) 
Jaycar Concord 
Jaycar Carlingford 
Jaycar Hurstville 
Zap Electronics

At $199 the Voyager Car Computer represented absolutely outstanding 
value for money. No one else had such a low priced, FULL FUNCTION 
car computer The Voyager is the only low-cost unit that will give you full 
consumption (the most important feature in a car computer) in both 
metric litres/100km AND good old MILES PER GALLON!
At $199 many, many hundreds have been sold NOW you can grab one 
absolutely complete for only $125 — a saving of 37% or $74!
The Voyager comes absolutely complete with all fitting hardware — even 
down to a roll of insulation tape1 Installation generally takes between 4 
and 6 hours depending on vehicle.

Cat. XC2036 __
ONLY $29.50

JAYCAR-YOUR No 
SOURCE FOR "

CONTACTLESS HALL-EFFECT 
“BREAKER POINTS”

A professionally engineered electronic ("breakerless") 
contact breaker system.
Yes, only Jaycar has a complete Hall-Effect triggerhead 
assembly designed to adapt to an extensive number of 
cars. Each kit contains the following:

HALL EFFECT TRIGGERHEAD
MAGNETIC ROTORS FOR BOTH 4 & 6 CYLINDER 
CARS
OVER 6 CAM-LOBE ADAPTORS
OVER 1 2 DIFFERENT ADAPTOR PLATES FOR YOUR 
PARTICULAR DISTRIBUTOR
OTHER HARDWARE (i.e. SCREWS etc)
YOU CAN REMOVE THIS SYSTEM AND RE-EQUIP
YOUR CAR WITH THE ORIGINAL BREAKER POINTS 
WHEN YOU SELL THE CAR!
AS EASY TO INSTALL AS A SET OF POINTS
INSTRUCTIONS (SIMPLE-TO-FOLLOW) INCLUDED 

This set is designed to fit most European and Japanese 
cars. In fact it will also fit many Australian cars fitted with 
Lucas. Bosch. Motorcraft. AC Delco or Autolite electrics. If 
you wish to check first, please send SAE for car/distributor

TRANSISTOR 
ASSISTED IGNITION OOD

REF: EA JANUARY 1983
Latest version of this fantastically popular kit! The Jaycar 
kit comes COMPLETE down to the plastic TO-3 transistor 
covers, genuine heatsink and DIECAST BOX - as used in 
the original EA unit.
Beware of flimsy kits that use sheetmetal boxes.

Because we have no way of knowing, you get the fitting set 
for ALL of the distributors available. Basically vou end up 
with a jar full of parts you don’t need to use! (Perhaps for 
your next car?)
Quite frankly, we are amazed that we can supply such a 
comprehensive kit for this price. To produce a kit that will 
adapt to the dozens of different distributors around is 
amazing!
Remember, once you have installed a breakerless system 
it will never wear out and that part of your system will 
remain in tune FOREVER.
Cat. KJ-6655
PLEASE NOTE: This system must be used in conjunction 
with an electronic ignition. The Hall-Effect device will not 
switch enough current to replace the contact breaker 
points on their own!

(29.95

CAT. XC2O1O

NEW IMPROVED 
MODEL!

FULL 90 DAY 
WARRANTY Spare Flow Sensors: Jaycar will 

be supporting this product for 
many years to come. To avoid 
problems changing cars, why 
not buy a spare fuel flow 
sensor? They are about the only 
things that wear out

distributor

TRANSISTOR 
ASSISTED IGNITION

HALL-EFFECT 
“BREAKERLESS’’ _

VERSION $3695
REF: EA DECEMBER 1983

This kit is virtually identical to the KA-1506 except that it
contains the interface electronics for the KJ-6655 Hall- 
Effect triggerhead.
Cat. KA-1505_______________

HASE

AS REVIEWED 
OCT '82 

EA (p. 26-28) 
ETI NOV ’82 (p.26)
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VCR SOUND PROCESSOR KIT
(Ref: EA April 1984)

Great new kit for Video Enthusiasts! • Stereo Simulator • 5 
Band Graphic Equalisation • Noise Filtering
The Jaycar kit once again is truly original - down to the 
genuine multicoloured knobs on the front panel (watch for 
substitutes). The only extra that you will need to buy is the 
optional whistle filter (Cat. EE-3814 $19.95) uBvn'

Ïdd-on POR YOUR Apfï 

iso generator case)

$195.00Cat. KA'-f 114

$89.90

$19.95
THE RED FLASHER-(notillustrated)
A de-luxe Swiss switch with electronics to make it flash 
plus deterrent stickers to make your car look as if it has an 
expensive alarm.

300 V A ot power at 235V from an ordinary 12v car oanery. 
ouperb Jaycar kit is complete

VCR SOUND PROCESSOfi

ono©©
VIDEO ENHANCER

(#■
POWE«

NEW!! ■ DELUXE CAR
BURGLAR ALARM
(Ref: EA May 1983) Great new design from EA. Ths one is & CA 
very sophisticated. (Auxiliary battery extra) Complete kit of □□□ 
parts.
Cat. KA-1550

NEW - MOTORCYCLE
INTERCOM (Ref: EA March 1984)
Now you can talk treely and safely to your pillion passenger 
with this handy kitl z,__ __
Cat. KA-1 533 $39.95
NEW - IGNITION KILLER
(Ref: EA March 1984) Handy little project fits under your 
car to foil thieves. At this price can you afford not to have 
one?
Cat. KA-1535 $14.95

NOT NEW!! - EA DIGITAL 
CAPACITANCE METER
(Raf: EA September 1980) Ideal for a bench type mains 
powered application. Measures from 1 pF to 99.99uF in onlv 
3 ranges! Large easy to read LED display.
Cat. KA-1105 $59.90

»-saw oc ~ Ac mw

WK*,».-.

VIDEO ENHANCER
A simple but effective kit to help improve copy recordings 
of video tapes. Kit complete
Cat. KA-1118_______________________________ $35.00

(Ref:EA October 1983)

(Ref: EA June 1982)
DUAL TRACKING #22V POWER
SUPPLY - Dual polarity can provide upto #22Vatup 
to 2 amps. Also has fixed output of -5V at 0.9A. Complete 
kit
Cat. KA-1410______________________________ $89.50

(Ref: EA March 1982)
MUSICOLOR IV
Sound to light effect with 4 channel chaser. There are 4 
different chaser patterns plus a host of other features 
Complete kit
Cat. KA-1010

Cat. KE-4031

Cat. KJ-7000

Cat. KE-1522--

Cat. KJ-6686

Jaycar

(Ref: EA August 1981)
ETI 1515 MOTOR SPEED CONTROL 
Control the speed of your drill, saw, grinder, blenders etc. 
Effectively maintains speed over varying loads.

$20.95
BBD EFFECTS BOX - (not illustrated) 
Bucket Brigade Delay line using the MN3001 device. Buy 
the kit complete with TU4 box for $79 and for another $ 10 
you can have the special Jaycar pre-punched box (sold 
separately for $29.50). If purchasing with special box the 
TU4 is not supplied.

$79.00

PIPER MOUSE
This ‘microbot’ is powered by 2 DC motors that drive 
wheels. When special ultrasonic whistle is blown, the 
unit goes left, right, straight ahead according to your 
command. Complete, including perspex dome cover1
Be a Pied Piper! n.. con nc
Cat. kj-6680 ONLY $39.95

_ MICROBOTS® BACK!
We have secured another shipment of the two most popular 
Micro Robot kits SEE REVIEW IN EA MARCH Ml

MEMOCON CRAWLER
This robot is controlled by a keyboard (which is supplied). The 
keyboard plugs into the robot. Up to 256 discrete commands 
can be entered into the robots memory (RAM). The robot wil 
then move according to programmed instructions. Lights anc 
a buzzer can also be programmed to operate as well.

ONLY $79.95

Incorporating

ELECTRONIC AGENCIES
SYDNEY showrooms

117 YORK STREET PHONE : (02) 264 6688 and (02) 267 16 W

CARLINGFORD TELEX: 72293

Cnr. CAR LING FORD & PENNANT HILLS ROAD - PHONE: (02) 872 4444

CONCORD
115- 117 PARRAMATTA ROAD PHONE: (02) 745 3077

L HURSTVILLE 121 forest road phone: <02) 5707000

NEW!!
LOW COST 3V2 DIGIT LED PANEL 
METER KIT build it yourself and save a fortune! 
★ Massive 16mm high digits ★ Very few external components 
required ★ plus/minus 199.9mV full scale ★ Input impedance 
10 to the twelve ohms! * Requires only 5-6V @ 150mA! ★ 
Guaranteed to reset to zero at zero input voltage ★ Auto 
reverse polarity indication ★ IC sockets included ★Instruction 
sheet shows application ★ Notes to build Digital Thermometer, 
Capacitance meter, Frequency Counter etc.

STAGGGGGERING VALUE 
$29.95 Cat. KJ-6670
COMPLETE WITH ATTRACTIVE BEZEL AND 
INBUILT FILTER!!

FUNCTION GENERATOR 
WITH DIGITAL READOUT

REF: EA APRIL 1982
This attractively housed (matches the KA-1390 DFM) unit produces 
sine, triangle and square waves ever a frequency range from belcxv 
20Hz to over 160kHz with low distortion and good envelope 
stability. It has an inbuilt 4-digit frequency counter for ease and 
accuracy of the frequency setting 
The Jaycar kit is complete and even indudes a free Tilting Bail worth

Cat KA-1428

$99 *

NUMBER 1 FOR KITS
POST AND PACKING CHARGES

$5 - $9.99 ($1.50) 
$25 - $49.99 ($4.50) 
$100 $198 ($8.00)

$10 - $24 99 ($3.20) 
$50 - $99.99 ($6.50) 
Over $199 ($10)

"Free INSURANCE for Road & Registered Post over $200" 
All heavy or bulky items (over 20kg.) sent Comet Road Freight $12.00 anywhere 

in Australia.
SHOP HOURS CARLINGFORD. CONCORD & HURSTVILLE

Mon - Fri 9am - 5.30pm: Sat - 9am - 12pm: Thurs night 8.30pm (Not Concord) 
SHOP HOURS SYDNEY

Mon — Fri 8.30am — 5,30pm. Sat — 8.30am — 12pm: Thurs night 8.30pm

MAIL ORDERS AND CORRESPONDENCE: P.O. Box 185. Concord. 2137

I

\ Aw

FACTION

Mail Order 
By

BANKCARD
Via Your Phone

STOP PRESS!! NOW OPEN ALL DAY SATURDAY (CONCORD STORE ONLY) 79



by BRYAN MAHER

OP AMPS
Explained Part 3

High gain operational amplifiers are not known 
for their low noise performance. In this 
article, we examine the causes of noise and 
discover what can be done about it.

The proliferation of high gain linear 
integrated amplifiers in the market place 
has done wonders in promoting circuit 
designs of high accuracy and linearity. 
Unfortunately, such progress has done 
little to advance the cause of low noise 
design and in many cases has mitigated 
against it. The reason for this is found 
buried deep in the fundamental 
philosophy of the operational amplifier 
- that the amplifier block G should have 
very high gain. Fig. 1, a common basic 
circuit, is expanded in Fig. 2 to show the 
action of the differential first stage.

In part one of this series we saw that at 
x, the inverting input of a high gain 
amplifier G, the feedback action and the 
high open loop gain combine to 
produce a low effective impedance to 
ground (the "virtual earth") and a very 
low signal voltage. Typical values for the 
case of closed loop gain = 10 are given 
in Table 1. The three integrated circuits 
named are available over the counter 
from a number of manufacturers.

In the application given in Table 1, all 
three types will give excellent results as 
regards DC stability, gain stability, 
linearity, and low sine wave distortion. 
Note, however, that the signal level 
applied to the input of the long tail pair is 
measured in microvolts. It is well known 

TABLE 1 INTEGRATED 
CIRCUIT 
FAMILY 
TYPE

OPEN 
LOOP 
GAIN

VOLTAGE 
AT x

Vin = IV 
Vout = 10V

VOLTAGE 
AT x

Vin = 1mV
Vout = 10mV

VIRTUAL 
EARTH 

IMPEDANCERi Rf

1k 10k 301A 30000 330pV 0.3pV 0.3Q

Ik 10k 725 1000000 10pV .01pV ,0W

1M 10M 545 50000 200pV 0.2pV 200Q

that every semiconductor junction 
generates noise, again usually of the 
order of some microvolts. As the input 
point x is applied directly to the first 
transistor junction (ie, to the base), it 
follows that if the signal voltage at x is as 
small as the junction noise voltage, then 
we will have a very noisy amplifier.

Because of the high again of G, the 
basic operational amplifier is 
fundamentally noisier than other 
designs. This is no slight on any 
manufacturer nor on any integrated 
circuit type. It is a statement true for all 
operational amplifier configurations. 
However, there is no need to 
immediately consign all our hard-won 
integrated circuits to the dust-bin.

Looking again at Table 1, it is clear that, 
for volt-size inputs, the voltage at x is 
large enough to swamp the transistor 
junction noise into insignificance. Also, 
the table implies that the 301A 
integrated circuit should be less noisy 
than the very high gain 725 type in the 
same amplifier configuration. Note that 
Table 1 shows only typical open loop 
gain values for each type. For a 
manufactured batch of any one type, the 
open loop gain G can vary over a 2:1 or 
even 3:1 range, while G also changes 
with operating temperature.

The problem is, not all input signals are 
volt-size. Many signals are only of the 
order of a few millivolts or less, eg from 
phono cartridges, tape heads, 
microphones etc. To amplify these 
signals, we need to move away from the 
simple operational amplifier concept 
towards special low-noise designs.

It is agreed amongst the sages of this 
science that, in a semiconductor 
junction, there are three different effects, 
each a source of noise:

(a) Thermal noise, also called white or 
random noise;

(b) Shot or generation/recombination 
noise; and

(c) Flicker or 1/f noise.
The sum of all three is the noise we 

hear. (Other sounds can also interfere 
with our wanted signal, such as mains 
frequency hum and switching transients. 
These external noise sources are treated 
separately).

Thermal noise
Thermal noise is due to the random 

motion of charge carriers, usually 
electrons, in all conductors, resistors and 
semiconductors. Being a voltage 
proportional to the square root of 
bandwidth, we have little trouble with 
this effect for audio frequency work as 
long as we use good quality transistors 
and low resistance in the signal path. The 
high frequencies used for video signals 
are more of a problem. The noise 
voltage V(n) is actually equal to:

V(n) = (4KTBR)'' where K is 
Boltzmann's constant, T is absolute 
temperature, B the bandwidth and R the 
series resistance.
Low noise designs

The basic idea of low noise design is 
simple: provide some gain in a very quiet 
amplifier stage ahead of the operational 
amplifier. If the operational amplifier 
sees a relatively high-level signal, noise 
will not be a problem. In order to 
design such a "front end" low noise 
amplifier stage, let's first consider the 
sources of noise in transistor junctions.
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Fig. 2 (right): symbolic diagram of a common op amp IC showing the 
differential input stage. Ri is the input resistor, Rf the feedback resistor 
and 'x' the inverting input.

Incidentally, if resistors are used in 
series with the signal, they should be 
high-quality metal film or wirewound 
types. Never use carbon or composition 
types as these generate large amounts of 
noise due to their granular construction. 
In fact, experiments have shown that the 
"granular" noise generated by carbon 
composition resistors can be five times 
higher than the theoretical random noise 
of the same value resistor.

Shot noise
The generation of electron-hole pairs 

in a semiconductor, and their 
subsequent erratic recombination, is a 
second source of transistor noise, indeed 
the predominant one. To understand 
these effects, lets consider just what 
happens inside a semiconductor. 
Essentially, two separate actions occur 
simultaneously due to what are called 
the intrinsic and extrinsic properties of 
the semiconductor material.

The intrinsic properties of a 
semiconductor describe what goes on 
inside a pure crystal of semiconductor 
material, for example silicon, simply 
because the temperature is greater than 
absolute zero. In order to measure the 
intrinsic properties, it is imperative that 
the material be super-refined to no more 
than one impurity atom for every million 
million silicon atoms. Such super-pure 
silicon, in single-crystal, form exhibits the 
following true semiconductor 
properties:
• the conductivity is zero at absolute 

zero temperature because of the 
absence of charge carriers; ana
• the conductivity increases as 

temperature increases due to the 
increase in the number of charge 
carriers.

The reason for this relation between 
the number of charge carriers and 
temperature is that, at absolute zero 
temperature, all electrons are busy

Although not strictly correct, this diagram serves as a useful model for understanding electron pair 
bonding in a crystal structure. The circles represent an atomic core having a charge of +4, while the 
minus signs indicate the positions of the valence electrons.

forming valence bonds, the structural 
ties which hold the solid material 
together as in Fig. 3. These valence 
bonds are essential, as they lock atoms 
together into the crystal shape.

The electrons have energy levels in a 
range known as the "valence band of 
energy levels". Such electrons are 
improperly called "valence electrons", 
an expression used by everyone 
(including your author), though it is 
strictly wrong because you cannot put 
name tags on individual electrons. At 
temperatures above absolute zero only 
a few electrons absorb thermal energy, 
the rest absorbing nothing.

Those that do absorb energy find it 

impossible to absorb just a little bit; 
instead they find they have to absorb a 
lot of energy or nothing at all. Having 
absorbed this energy, such electrons 
now find that they are able to break 
away from valence bond duty and 
wander off through the crystal. Their 
energy level can be anywhere within a 
range of energies called the "conduction 
band of energies".

The reason why they have to absorb a 
lot of energy to get into such a condition 
is that between the valence band of 
energies and the conduction band of 
energies is a great void, a range of 
energies which are not available to any 
electron. This void in the energy levels is 
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called the "energy gap" and for silicon is 
1.1 electron volts wide at room 
temperature as indicated in Fig. 4. If you 
are wondering why no electron can 
possess an energy level within this gap, 
the answer is that to do so its 
momentum would have to be a complex 
number, whereas in practice only real 
numbers are possible.

When an electron acquires thermal 
energy and moves to a higher energy 
level, if leaves behind one unoccupied 
energy level. This we call a "hole" which 
is, in fact, a result of a combination effect 
caused by the entire crystal. The hole 
appears to have a charge of +1 which 
complements the electron's charge of 
-1 (basic unit of charge). Both the hole 
and the electron appear to have an 
effective mass, momentum and mobility 
as well as charge and energy. Because 
the hole is a combination effect of the 
entire crystal, its effective mass is higher 
than that of the electron and hence its 
mobility is lower. Still, it is mobile and as 
such is a charge carrier capable of 
travelling through the semiconductor 
crystal.

Now we are in a position to appreciate 
"generation-recombination" noise in 
semiconductors. That much-discussed 
electron, with its new-found higher 
energy level, is free to move under the 
influence of any applied electric field, 
and this movement of charge constitutes 
an electric current. So we call it a 
"conduction electron". Also, the hole is 
free to move, though its mobility is less, 
and its movement (in the opposite 
direction because of opposite charge) 
also constitutes an electric current.

Leakage current
The sum of these two components is 

the leakage current or "saturation 
current" we observe in semiconductor 
diodes and transistors. Such leakage 
current is embarrassing in many aspects 
of circuit design and is one reason why 
silicon took over from germanium in the 
search for better semiconductor 
materials as it has less leakage current. 
The story we have just told is called 
"electron-hole pair" generation.

But worse is yet to come! You see, 
nature is "energy lazy" and always likes 
things to be in a state of lowest possible 
energy. That infamous "conduction 
electron", however, is in an elevated 
energy state, as is the hole. So the 
system is not in equilibrium.

The lowest possible energy state for 
the intrinsic crystal occurs when there 
are no free electrons or holes. 
Therefore, nature contrives for the 
conduction electron and hole to 
recombine, releasing the excess energy 
and cancelling the positive and negative 
charges in the process.

But not so fast! For this to occur, we 
must also have cancellation of 
momentum. Because momentum is a 
vector quantity, this makes cancellation 
a lot less probable. When the necessary 
conditions are met and recombination 
does occur, the excess energy is 
released in two possible forms:
• direct radiative recombination 

wherein the conduction electron and the 
hole recombine without outside 
assistance. The excess energy is released 
as light with wavelength proportional to 
the energy release.
• trapping site recombinations in 

which the conduction electron and the 
hole use an intermediary energy level 
associated with either an impurity atom 
or a crystal imperfection.

William Shockley, soon after inventing 
the transistor, realised that direct 
radiative recombination was almost 
insignificant compared to the more 
numerous trapping site recombinations, 
the traps being energy states due to 
impurities or crystal dislocations. Such 
energy states usually lie deep in the 
energy gap.

Recombinations also produce a small 
voltage signal in the semiconductor. 
Because many recombinations go on 
every second in a semiconductor, 
apparently arbitrarily, the voltage signals 
so generated appear as a never-ending 
string of pulses of random amplitude, 
randomly spaced in time. This we call 

"shot" or "popcorn" noise. The fact that it 
is by far the largest source of noise forces 
us to consider it seriously.

Transistors, as you know, are made of 
"doped" semiconductor material, ie 
silicon to which other elements such as 
aluminium, gallium, indium, arsenic 
phosphorus or antimony have been 
deliberately added. Such doping does 
marvellous things to the energy gap and 
makes transistor action possible, thus 
giving rise to the "extrinsic" properties. 
But still the intrinsic generation­
recombination noise phenomena 
persists in all transistors to plague us.

Design precautions
For the integrated circuit and transistor 

designer, minimisation of generation­
recombination noise means a reduction 
in the number of trap sites present. A 
reduction in the impurity content (eg of 
elements such as copper) and a 
reduction in the number of crystal 
imperfections both help in this regard. 
The former requires better silicon 
purification before doping. The latter 
demands greater care in manufacture 
and subsequent handling to minimise 
crystal dislocations, as well as careful 
design of the crystal slice shape.

In addition, it has been found that high 
current gain goes hand-in-hand with low 
noise. This is not surprising as the small 
base volume associated with a high gain 
transistor provides less opportunity for 
recombinations.

For the circuit designer, shot noise 
reduction involves choosing low-noise 
integrated circuits and transistors; high 
hfE; choice of optimum collector current; 
and minimisation of the number of 
semiconductor junctions present. This 
latter statement outlaws Darlingtons,
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Low-noise preamplifier PCB design
Fig. 6: Practical low noise preamplifier with closed 
loop gain = 101. Low noise results from 
moderate open loop gain (9000), avoiding the 
very small "voltage at x" problem.

super-beta transistors and active "tail" 
circuits. As field effect transistors are in 
general noisier than bipolar junction 
transistors, FET's should be avoided if at 
all possible. To prevent extra noise being 
generated because of a drop in hFE at 
high frequencies, the circuit designer 
should start with transistors capable of 
high hFE at frequencies much higher than 
the intended passband.

Flicker noise
Sometimes also referred to as "excess 

noise", flicker or 1/f noise is a surface 
phenomenon caused by the random 
trapping of charge carriers in fast surface 
energy states. Recall what we said about 
crystal imperfections or "faults" as 
trapping sites. Well, imperfections are 
also created in the surface of the crystal 
simply by using a saw to cut the crystal 
into slices. Experiments have established

Fig. 7: actual size PCB design for the low noise preamplifier shown in Fig. 6. Note that, in this 
instance, the components are mounted on the copper side of the board. Component positions can 
be gleaned from Fig. 8.
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the existence of a noise power 
component which increases as 
frequency decreases. Such experiments 
are difficult to perform but have been 
carried out in a range of frequencies 
from about 1Hz down to ,0001Hz.

As this corresponds to periods from 
one second to a few hours, many people 
prefer to regard this effect as just an 
erratic DC drift. Because of this effect, 
the use of coupling capacitors can lead 
to problems. This 1/f noise component is 
evidence that the transistor is not in 
thermal equilibrium with its 
surroundings.

For the transistor designer, low flicker 
noise involves careful choice of chip 
geometry, careful treatment of the 
semiconductor surfaces, and passivation 
using silicon dioxide, silicon nitride or 
glass. Also, to maintain the initial good 
surface, unwanted alloy growths must 
be inhibited; atmosphere must be 
excluded during sealing, future ingress of 
atmosphere must be prevented by using 
glass-metal hermetic seals, and plastic 
cases should be avoided.
Fig 9: Practical low noise preamplifier with closed loop gain = 11.

Fig. 8: The assembled low noise preamplifier. QI is at centre foreground, Q2 immediately behind it, 03 and 04 
at rear left, and 05 at centre right. The plug is an Amphenol gold plated 10-pin type. Note that the photo is 
slightly larger than life-size.

For the circuit designer, it means 
choosing special (and expensive) low 
noise transistors. Cheap transistors can 
only imply inadequate sealing. Also, the 
circuit designer should take steps to 
prevent the transistor ever being reverse 
biased at the base-emitter junction 
(zener base breakdown), as this can ruin 
a low noise transistor.

Maximum input = 400mV

In addition to the above three noise 
sources, all approximately random, 
some circuits also contain "received 
noise", distinguished by being harmonic 
in nature. As its name implies, this noise 
is picked up or received from outside 
sources acting as transmitters. Common 
examples are 100Hz and 50Hz hum 
pickup from power supplies; high odd
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EMe!

look to the audio giants

CP 300

SANYO

For champion performance 
from compact discs,

Totally faithful sound reproduction is no longer out of reach.
Thanks to Sanyo's compact disc technology, a quantum leap into 

the future of audio enjoyment.
Ask to hear a demonstration of Sanyo’s CP 300 Compact Disc 

Player. The sound quality you'll experience from the 12cm, up to an 
hour-long, one-sided compact disc is identical to that of the 
original digital master tape.

Examine the unit carefully. You’ll find winning 
features like horizontal slide loading system; soft- _ 
push microcomputer controls; 16-selection 
programmable auto-search system; and -
synchronous recording to name a few.

Already, this digital audio technology 
using laser optics is transforming the 
audiophile’s world, with the kind 
of champion performance 
from compact discs 
that only the audio 
giants can deliver.

But with Sanyo, 
that’s life.
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harmonics picked up from 50Hz TV 
vertical deflection circuits; and bursts of 
noise from switch openings and closings.

The cure for these noise effects is 
obvious: better power supply design, 
decoupling, shielding and separation. 
Attempts to remove 50Hz interference 
by means of notch filters often fail as the 
radiated interference also contains a 
collection of higher harmonics.

Under some conditions much of the 
received hum, especially the 50Hz 
component, can be removed by the use 
of differential amplifiers having high 
common mode rejection. This is a 
subject which we will treat in a future 
part of this series. For the moment, we 
observe that all our integrated circuits 
are actually differential amplifiers, but 
we commonly implement them into 
single sided (non-differential) closed 
loop amplifiers.

The low noise design
From the foregoing, we see that our 

low noise amplifier should be designed 
along the following lines:
• All efforts should be concentrated 

on the first stage which will have a 

closed loop gain of about 100. After 
such gain, noise will not be a problem in 
most applications.
• The front end should be a feedback 

amplifier for linearity, but should only 
have moderate open loop gain so that 
the infamous "voltage at x" will not be 
too small.
• We construct our own amplifier for 

the first stage rather than use an 
integrated circuit.
• The front end should use bipolar 

junction transistors having wide 
bandwidth, high hFE and the lowest 
possible noise figure; wire wound or 
metal film resistors; decoupled power 
supplies; and no coupling capacitors.
• As every junction contributes noise, 

the number of transistors used before 
gain should be kept to a minimum. 
Therefore we forbid active load and 
active tail circuits, super beta transistors 
and Darlington pairs.
• Tests should establish the optimum 

collector current.
• The input impedance should be 

adequate for normal requirements.

Suitable transistors
From data books, we observe that, for 

single NPN transistors, the 2N3117 has a 
very small noise figure (1dB under some 
conditions), with the 2N2484 and SE4010 
running a close second. Amongst the 
dual NPN transistors, the LM114AH, 
LM115AH, 2N2920, LM194 and LM394 
are some of the quietest. Tests were 

conducted to establish the collector 
current range for the lowest noise. The 
results, plotted in Fig. 5, show a low 
noise plateau in the curve for collector 
currents in the range 3 to 30 microamps. 
Other characteristics are also satisfactory 
in this range. For example, the LM114AH 
has hFE = 500 minimum and fT = 22MHz 
at 10 microamps.

A practical low-noise amplifier design is 
shown in Fig. 6 and uses LM115AH 
transistor input stages operating at 23 
microamps collector current. The circuit 
can be broken down into two sections, 
the first consisting of a six transistor 
differential negative feedback amplifier 
(Q1A, Q1B, Q2A, Q2B, Q3 and Q4) with 
an open loop gain of 9000, a closed gain 
of 101 and differential output. This is 
followed by Q5, a differential unity gain 
operational amplifier.

Input is applied to the Q1A and Q1B 
bases, the input impedance and current 
being 8.2MQ and 20 nanoamps 
respectively. Q1A and Q1B form a long 
tail pair with R5 the tail resistor. R3A, 
R3B, R4A and R4B form voltage dividers 
from the emitters of Q3 and Q4 to 
provide differential negative feedback to 
the emitters of Q1A and Q1B. The 
closed loop gain of the six transistor first 
stage is equal to 1 + (R3A/R3B) = 101. 
This emitter feedback raises the input 
impedance at the bases of Q1A and Q1B 
and widens the bandwidth of the six 
transistor stage to 500kHz, which can be 
reduced if you like by the addition of 
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optional Cl.
Q5 resolves the differential outputs 

from Q3 and Q4 into a single output. 
Because the signal is raised by a factor of 
101 before being presented to Q5, the 
noise of this operational amplifier is 
much smaller by comparison, and hence 
unnoticeable.

The preamplifier responds linearly to 
input signals up to 43 millivolts, and has 
excellent DC stability and low drift. The 
latter is a result of a symmetrical circuit 
arrangement, dual transistors Q1 and 
Q2, small transistor heating (23 
microamps collector current) and the 
use of 1% metal film resistors 
throughout. The back-to-back diodes 
across the input to Q5 prevent heating 
of the latter's input transistors in case of 
accidental signal imbalance, such as 
occurs in overdrive or power switch-on 
surges.

Stray capacitance
To ensure small stray capacitances, the 

amplifier should be constructed on a 
small PC board as shown in Fig. 7. If a 
plug and socket are used, gold contact 
surfaces are absolutely essential.

There is, of course, no reason why the 
operational amplifier stage Q5 could not 
have gain higher than unity. This would 
simply involve changing R11 and R13 
from lOkfi to some higher value, with a 
corresponding reduction in the 33pF 
compensation capacitor on pins 1 and 8. 
This increase in gain should not be taken 
too far, otherwise instability may result. 
If your application demands a circuit 
suitable for higher input voltages, a 
change may be made in the feedback 
ratio R3A/R3B, R4A/R4B. For example 
7870 ohms/787 ohms will result in a first 
stage closed loop gain of 11, as in Fig. 9, 
with the ability to respond linearly to 
inputs up to 400 millivolts.

Measured noise in both cases is 700 
nanovolts RMS, ie 4 microvolts peak to 
peak, from DC to 10kHz, referred to the 
input. If the 8MQ imput impedance is not 
high enough or the 20 nanoamp input 
current is not low enough for some 
applications, two courses of action may 
be taken. First, QTs collector current 
may be reduced to 4 microamps by 
raising R1A and R1B to 1MQ. If R1C and 
R1D are now removed, the preamplifier 
will have an input impedance of 100MQ 
and an input current of 4.0 nanoamps, 
with no noticeable change in noise.

The alternative is to substitute a low 
noise dual field effect transistor for Q1 
with minor circuit changes as in Fig. 10. 
The dual FET type AD840 was chosen for 
this role. With R1C and R1D removed, 
the imput impedance measured 
50,000MQ with an input current of 0.5 
picoamps. Noise is about double the 
previous example, or 1.2 microvolts RMS 
(6.0 microvolts peak to peak), from DC 
to 10kHz.

The dual transistors and FETs specified 
are excellent units and well worth their 
higher price. But your poor 

* R1C.R1D DELETED

+ SIX TRANSISTOR SECTION, FROM LOW IMPEDANCE

PREAMPLIFIER fig-
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pv
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BASIC Q1 = 2N2920 
(ic = 4pA, R1A,B = 1M)

9 4 0.7 10* 4.10 ’ 20 100000 6000 11 300 3.3 20

BASIC Q1 = 2x2N3117 6 3.8 0.7 8.10' 2.10-’ 20 500000 9000 100 38 3.8 300

BASIC Q1 = 2xSE4010 6 4 0.7 10* 10“' 20 300000 4000 100 38 3.8 90

BASIC Q1 = 2N2920, 
LM114AH

6 4 0.7 8.10' 2.10 ' 20 500000 9000 100 38 3.8 6

FET Q1 = AD840 10 6 1.2 5.10” 5.10 ” 20 500000 2040 11 120 1.32 6

FET Q1 = AD840 
(16V VERSION) 10 6 1.2 5.10” 4.10 ” 20 500000 4000 10.1 500 5 6

Table 2: summary of preamplifier performance variations for different transistors.

impoverished author thought he would 
define a new unit to be called the "noise 
microvolt-dollar product", which should 
be kept to a minimum. Accordingly, the 
circuit Fig. 6 was rebuilt using six SE4010 
transistors, while R1C and R1D were 
changed to 1MQ. All other components 
remained the same, except that no plug­
socket was used.

The result was a preamplifier of much 
lower cost, but with noise almost the 
same: 700 nanovolts RMS or 4 
microvolts peak to peak (referred to 
input) from DC to 10kHz. Input 
impedance with R1C and R1D measured 
approximately 1Mfi and the input 
current 0.1 microamps. Because the 
transistors are not pairs, DC drift was 
much higher but this was reduced by 
sliding tygon tubing over pairs of 
transistors and pumping the tubing full of 
Dow-Corning DC4 silicone grease for 
thermal coupling. Readers who are still 
awake will find a summary of these 
preamplifier variations in Table 2.

Next month, we will consider the 
implications of DC coupling, high gain 
and drift. ~

AN INTRODUCTION TO DIGITAL ELECTRONICS
Electronic equipment now plays an important role in almost every field of 
human endeavour. And every day, more and more electronic equipment is 
“going digital”. Even professional engineers and technicians find it hard to 
keep pace. In order to understand new developments, you need a good 
grounding in basic digital concepts, and An Introduction to Digital Electronics 
can give you that grounding. Tens of thousands of people — engineers, 
technicians, students and hobbyists — have used the previous editions of this 
book to find out what the digital revolution is all about. The fourth edition has 
been updated and expanded, to make it of even greater value.

Available from “Electronics Australia”, 57 Regent St, Chippendale, Sydney, 
2008. PRICE $4.50 OR by mail order: Send Money Order or Cheque to 
“Electronics Australia”, PO Box 163, Chippendale 2008. PRICE $5.40.
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Will your

E >

Studying a degree course doesn't automatically 

lead to professional employment. Except with the 

Royal Australian Air Force. You can undertake a 

Science degree while securing a future. If you have 

matriculated or are currently undertaking your 

matriculation, are an Australian citizen or eligible 

to apply for Australian citizenship, are under 20 

on the 1st February of your intended year of entry 

and are able to meet our selection requirements 

you will be offered a career that will lead you to 

becoming an Officerand a Pilot. Studying at the 

RAAF Academy as well as the new Australian 

Defence Force Academy.

With the military training that will stand you 

apart from other students.

And you will receive excellent pay while you study. 

So don't be left wondering what to do with your 

degree. Join Australia s Air Force and get your 

career off to a flying start.

Are you good



degree end up in the air?

Name.

Address

.Postcode.

Study for a degree and become a Pilot in the Air Force. 
Applications are now open, clip this coupon and mail it to 
Air Force Careers Officer
G.PO. BoxXYZ
in your State capital or your nearest Recruiting Centre.

Birthdate_________________________________
Authorised by the Director General of Recruiting. Department of Defence. AFA 70. DPS. 123



Programmable 
light controller
How would you like to be able to produce an 
endless variety of light patterns for bands and 
discos? With a personal computer and our new 
lighting controller you can do just that.
by PETER VERNON and COLIN DAWSON

These days it is "de rigeur" for a band 
or disco to have a complex lighting 
system. Lights include strobes, 
mirrorballs, multi-coloured panels, 
ribbon lights and moving displays which 
are usually driven by chasers.

Chasers are okay as far as they go but 
the limited patterns they produce soon 
become boring. What you want is a 
programmable light controller which can 
vary the patterns of lights it is driving. But 
such controllers are quite expensive and 
probably out of the reach of all but the 
most well-heeled band.

An alternative approach is to produce 
a very simple light controller which can 
drive quite a few channels but is 
controlled by a personal computer. This 
is what we have done. Our light 
controller will drive up to 14 channels, 
any of which may consist of up to 1000 
watts of incandescent lamps. Naturally 
the total lamp load which can be driven 
by the unit is limited by normal mains 
GPOs (general purpose outlets) to 
2400W but we will talk more about that 
later.

To use this light controller with any 
computer requires just one 8-bit parallel 
output port. There are no address lines 
to be decoded, special purpose strobe 
signals or other control lines. The 
Centronics printer port of an office 
computer can be used, or the outputs of 
a PIA (Peripheral Interface Adapter) on 
computers such as the single-board 
DATUM project.

Interfacing to the computer requires no 
special measures and the mains circuitry 
of the light controller is completely 
isolated from the computer's output 
port. The lights are controlled by Triacs 
which are triggered by zero-voltage 
switching devices which assures that the 
lighting circuitry produces negligible 
electromagnetic interference (EMI).

Programming the computer and thus 
the light show is simplicity itself. It's all 
done in Baisc which is executed quickly 
enough to produce a very rapidly 
changing display if that is what is 
required.

How it works
Have a look at the circuit. There is
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really not much too it. Just four ICs 
provide all the logic and are in fact the 
interface to the computer. Then there 
are the Triacs which can be any number 
up to 14. For each Triac there is an 
optocoupler trigger device. And that's it, 
apart from the power supply.

How do you control a maximum of 
14-channels from an 8-bit output port 
without going to a system of encoding 

and decoding? Take our word for it, 
there is essentially no decoding.

Basically, seven of the data bits from 
the output port are connected in parallel 
to two sets of two 4-bit latches. The 
eighth data bit from the port selects one 
pair of latches as the ultimate destination 
for each 7-bit control byte. The first pair 
of latches thus controls the first seven 
lighting channels and the second pair 

controls the next seven channels.
The four logic ICs referred to earlier are 

each 74175s. These can be considered 
as four bit latches or as quad D-type 
flipflops. Perhaps the latter way is the 
easiest way of looking at it. For those 
who have forgotten, a D-type flipflop is 
one that feeds the data on its D-input 
(yep, D stands for data) through to its Q 
output when it gets a clock pulse.
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Programmable 
light controller

A D-type flipflop is also referred to as a 
latch because it effectively stores 
whatever logic level is at its D input 
when the clock pulse arrives and holds it 
there until the next clock pulse.

Now back to the 74175. The 
configuration of this device is just four D- 
flipflops with common clock and clear 
(reset) inputs.

Information at the four data inputs of 
the 74175 is transferred to the outputs 
on the positive-going edge of the clock 
pulse, that is, on the transition of the 
clock signal from 0 to 1. When the clock 
input is at a static 1 or 0 level the input 
data signal has no effect on the output so 
the previous data is held latched 
regardless of the state of the inputs.

As shown by the circuit diagram of the 
light controller, the seven data lines are 
connected to the inputs of both sets 
of flipflops, while the most significant bit, 
D7, selects one of the two sets of 
flipflops to latch the data. Data bit D7 is 
connected directly to the clock inputs of 
the lower set of flipflops (IC1 and IC2) 
and also via a single transistor inverter to 
Below: view inside the prototype showing the PCB and the rear panel 240VAC wiring. 
Note that all wiring to the sockets should pass through rubber grommets.

the clock inputs of the second set (IC3 
and IC4).

To summarise, when D7 goes from "0" 
to "1", the remaining data bits DO to D6 
are clocked into the "low byte" set of 
flipflops. When D7 goes from "1" to "0" 
and is inverted by Q1, D0-D6 are 
clocked into the second set of flipflops, 
the "high byte". In each case the other 
set of flipflops is unaffected.

Note that when information is sent in 
two consecutive operations to both 
"low" and "high byte" sets of flipflops it is 
only necessary to ensure that D7 is first 
reset to "0", the data placed on lines 
D0-D6 and then D7 set to "1". Data for 
the high byte is then placed on D0-D6 
and D7 is reset to "0" to clock the second 
set of flipflops via Q1.

Manipulating the two sets of flipflops 
independently is a bit more complex but 
follows the same principle. Writing 
programs for the interface requires a 
constant awareness of the state of bit D7 
and the transition required to clock one 
or other set of flipflops, but listings 
provided here for the System-80 and 
MicroBee computers take care of this 
detail automatically and provide a 
convenient way to program lighting 
displays.

As noted above, the 74175 quad 
flipflop also has a "clear" input which 

when taken to "0" resets all the normal 
outputs of the flipflop and takes the 
complementary outputs to "1". The 
mains control side of the interface is 
arranged so that this condition switches 
all lighting channels "off". With the 
addition of one resistor and a 
momentary contact normally open 
pushbutton switch, the clear input 
provides an "instant off" feature which 
may be useful in some installations.

The mains control circuitry
There are two major considerations in 

the design of any interface to allow a 
computer to control 240VAC 
appliances. Firstly the computer circuitry 
must be isolated from the mains power, 
and secondly, some consideration must 
be given to the problem of radio 
frequency interference generated when 
the mains power is switched on and off.

Fortunately there is a way around both 
problems. The Motorola MOC3041 Triac 
driver consists of a gallium arsenide 
infrared emitting diode and a 
photodetector separated by a 
transparent dielectric. Infrared pulses 
from the emitter are coupled through 
the dielectric but there is no electrical 
path between the two components of 
the Triac driver.

The MOC3041 also incorporates a 
"zero crossing switch" which detects the 
point at which the mains voltage 
waveform is at the zero point. Radiated 
interference is eliminated by turning the 
Triac on only at this point, rather than 
when a substantial AC voltage is present.

It should be noted that this 
arrangement will only function correctly 
when the Triacs are switching loads that 
are substantially resistive — such as 
incandescent lamps. The zero crossing 
feature is such that the voltage and 
current waveform through the detector 
must be in phase. Reactive loads (such as 
motors) change this phase relationship 
and interfere with the operation of the 
Triac drivers. This also prohibits the use 
of fluorescent lights as the ballast will 
introduce a phase difference.



The optically coupled Triac drivers are 
controlled by the Q outputs of the 
flipflops, which always present an 
inverted version of the data latched into 
the flipflops from the inputs. LED 
indicators in series with each 
optocoupler provide a visual 
confirmation of the state of each flipflop 
output and allow control programs to be 
developed without necessarily 
connecting the mains powered lights.

By using the complementary outputs 
to invert the data inputs we ensure that 
the Triacs will light the lamps when a "1" 
is sent to the appropriate input, reducing 
the chance of confusion when it comes 
to programming the controller.

The Triacs specified for the Light 
Controller are SC141D types which can 
handle an incandescent lamp load of up 
to 1000 watts. (Note that the individual 
lamps should not be rated above 100W 

otherwise a lamp failure may also take 
the Triac with it.) Clearly, the total load 
which could be connected to the 
Controller would be less than 
14x1000W unless the system was 
carefully programmed to limit the total 
power consumption to 2400W or less, at 
all times.

As a practical example, if you decided 
to have a maximum of eight channels 
(out of a possible 14) then each channel
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We’re No.
CAT. System All-mode 
FT-757 GX Transceiver

Here’s the one you’ve been waiting 
for. And waiting! They’ve been so 
incredibly popular we've hardly 
been able to keep up with the 
demand! As Amateur Radio Action 
said in their January 1984 issue 
"Without modesty the best trans­
ceiver of 1983”.
Have a look at one and you’ll see 
why its tiny (just 238 x 238 x 93mm!) 
but packs a 100W continuous

Specifications:
• All mode, All HF band (inc. 160m)
• 100W continuous (SSB/CW/FM) output.
• Twin VFO's & 8 memories, with full transfer & switching
• Triple conversion receiver, 0.5 - 30MHz.
• 0.25uV sensitivity 1.5 - 30MHz SSB.

Hurry! Stocks are limited!
RS-232C INTERFACE
Use your own micro to control the VFO 
frequency, memory functions etc. Just plug 
it in - it’s exceptional!
Cat D-2943

LATEST COMPUTER TECHNOLOGY!

ANTENNA COUPLER

399
Turn your FT-757 into a Base Station!

Switch Mode: Very small, fits underneath 
transceiver and you’d hardly know it was 
there1 Fully regulated,up to 50% duty cycle 
Cat D-2941

Heavy Duty: For the full 100% duty cycle.
It’s capable of all the oomph you need, includes " ~
large speaker too. Cat D-2945

UHF Helical Filters 
nJust arrived' Miniature low 

impedance bandpass filters, 
specifically made for either 
the UHF amateur band 
(centre 440MHz L-1850) or 
the UHF CB band (centre 
447MHz L-1860)

Bandwidth 12MHzmin(at
1 dB) Selectivity l2dB 

min (Fot/-30MHz) Insertion 
Loss 3dBmax Impedance 
50 ohms in and out 

$y50

10 up $6.75

output with its internal forced air 
cooling. Continuous coverage 
receive, all WARC bands, ALL 
MODE, (yes, FM is included, not an 
option) PLUS 8 memories, twin 
VFO’s, computer aided if you wish. 
. .. its features are simply far too 
many to list here. Check out the 
ARA review above if you don’t 
believe us (copies available on
request).

Cat D-2940

1075
‘Computer
Aided
Transceiver

Wow! Uses its own micro to automat­
ically work out which band you're on 
and tune the antenna to it! Yes, it’s 
even possible to pre-tune on receive 
while you're on another band! This is 
one piece of gear that’s absolutely 
amazing: see it to believe it.
Cat D-2942

It’s fully automatic!

$2995

SP55 MINI SPEAKER
Elegantly styled speaker from Yaesu intended 
especially for use as an extension communications 
speaker for transceivers, scanners, etc in mobile use. 
Measuring just 110 x 65 x 50mm (75mm high with 
mounting bracket supplied), and rated at 5 watts 
maximum, this 4 ohm unit comes complete with 1 12 
metres of cable fitted with 3.5mm plug. And because 
it comes for Yaesu. you know it's top quality 
CatD-2913

YH-2 Headset 
Speaker Mic

For complete hands-free oper­
ation - even has VOX system 
(with FT-230!) One piece head-

$29phone for driving 
safety, boom mie. 
Cat C-4200

MH12A2B External 
Speaker Mic

For mobile or desk operation. 
Plugs directly into FT203R, can
use external PTT. 
Cat C-1112

BNC Une Plug
Suitable for RG58RU 

cable Cat P-2210 S4 9Í
1-9 ....
10 up .. $1.80

BNC Panel Socket
Accepts P-2210 a m
Cat P-2220 9^ “O

10 up $1.80

ECONOMY 2 m 
HAND - HELD 
FT-230R

Yaesu's new compacts lightweight 
handy for the amateur who doesn’t 
need all the frills; the brilliant new 
FT-203. Thumbwheel frequency 
switchi ng makes for quick and easy 
channel selection - so no memories 
are required. But the FT-203 still 
packs a handy 2.5W output more 
than enough for average simplex S 
repeater (inbuilt+/-600kHz repeater 
split) usage. And for mobile use the 
FT-203 has no-hands VOX system 
when used with the optional YH-2 
headset Safe driving - and more 
enjoyable QSOa
• 450mAh battery included 
• 144-148MHzfrequencyrange 
• 5W input for2.5W
output (F3)
• Tinysize-65x34 
x 153mm- and only 
450g including 
battery!
• Double conver­
sion superhet re­
ceiver, O.25uV (12- 
dB) sensitivity
• Nicad battery & 
charger supplied.

Cat D-3500

$299
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for Amateur Radio
NO LEAK! RECHARGEABLE! INCREDIBLE!

12V 2.6 Ah Gel Cell
This superb new edition to our range gives you all the 
advantages of conventional lead-acid batteries without the 
fuss. Rated at 12 volts and 2.6Ah, it is intended for trickle 
charge circuits where it is always kept topped up for 
use. Fits perfectly in our new L-5100 Security Centre 
case. Measures just 135 x 95 x 53mm (W xH x D); fitted
with quick-connect terminals

VHF-UHF All mode 
TRIBANDER FT726R

Now that so many satellites are 
going up, we're constantly asked 
for a true satellite transceiver. 
Here it is; and what a transceiver. 
You choose the plug-in modules 
for the bands you want to use - two 
additional bands can be installed 
along with the 2 metre module 
supplied.
Plus a satellite IF unit can be 
installed giving full duplex cross­
banding with independent tuning, 
mode selection and metering for 
the band in use! Just add a couple

LIMITED STOCK

Cat S-3320

RF Balun Kit
Contains a large, quality balun core 
(50.8mm dia) with a quantity of heavy 
guage wire, suitable for up to 1 kW. Full 
instructions supplied. Can be used for 
a number of antenna types up to 
30MHz. In most cases they will elim­
inate RF breakthrough from amateur 
and CB gear into audio amplifiers.
Cat D-5350

of good antennas and you have the 
finest amateur satellite earth 
station available!
Cat D-2950
• All modes on all three VHF/UHF 

bands - 6m 2m and 70 cm ( with 
all modules installed).

• Full duplex crossbanding with 
satellite unit installed

• 10W output on each band
• Repeater splits for all bands easily 

programmed into memory
• Dual synthesised VEG’S,tuning 

20Hz/step
• Speech processor for SSB
• 240V AC operted (12V DC with 

optional power cable).

R.F. Toroid Kit
Contains two ircn powder cores, 
enamelled copper wire, application 
notes, inductance chart and an LCF 
nomograph. Toroids are used to ad­
vantage in Tank circuits, Pi networks, 
RF transformers, T-networks, floating 
tanks, band pass filters, baluns, multi­
band tuners antenna loading coils, RF 
traps IF networks and oscillator tanks 
Cat L-1410 A

YAESU HF/VHF
Mobile Ant. System
The fabulous Yaesu antenna system 
for HF and VHF, You buy the gutter 
mount base and 2 metre stub, and 
you're on the air on 2m immediately. 
As you want the HF bands, simply buy 
that band resonator/antenna whip 
and screw it into the 2m stub. You 
only have to buy the whips for the 
bands you want Go mobile with Yaesu.

RSM GUTTER MOUNT $25.95

Cat D-4110
RSE 2A STUB(2M ANTENNA) $1 2.95

Complete with 2m module!

JUST

s1299
ARRL1984 
Radio H/Book 
Each year, the Radio Amateur's 
Handbook gets bigger, better 
and totally updated to reflect 
changes in the state-of-the-art 
New projects in this huge 640 
page edition include:

Cat D-4102
RSL 145 6M/2M ANTENNA
Cat D-4104
RSL 3.5 80M RESONATOR

Cat D-4110
RSL 7A 40M

Cat D-4112
RSL14 20M
Cat D-4114
RSL21 15M

Cat D-41 16
RSL 28 1OM
Cat D-4118

RESONATOR

RESONATOR

RESONATOR

RESONATOR

$32.50

$26.50

$26.50

$26.50

$26.50

S26.50

Great add-ons too!
70cm Module
GaAs FET receiver preamp, oper­
ates over full 430-440MHZ band 
with 0.15uVsensitivity(SSB, 12dB
SI NAD).
Cat D-2952

Satellite Module
Full duplex crossbanding is so easy 
and this module does it all tor 
you! Cat D-2953

395 M49
6m Module:
Full 50-53.9998 MHz coverage 
with 0.15uV receiver sensitivity 
(SSB, 10dB(S-N)/N)
Cat D-2951 295

DC Power Cable
Run your FT726 from 12 V - great 
for contests, field days, or just 
getting away from the QRM!
Cat D-2954

$^50

• A new kilowatt amplifier for 
160, 80 and 40 metres.

• 4-1000 amplifierfor6 metres
• A refined version of the Deluxe 

Audio Filter.
• A new solid state regulatorfor 

automobile alternator systems 
. . . And much, much more, 
including chapters on every 
aspect of Amateur Radio!

Cat B-2219

Don’t miss out!
Get yours 

now

Universal UHF/VHF Kit
Coaxial Neoprene base (coax feed) 
plus stainless steel whip ready to 
cut to desired frequency. Complete 
with cutting chart suits any ’A 
wave 2m of higher frequency. 
(Does not include coax).

Ca 0 0 3 $^95

$^995

Deluxe UHF Whip
Designed for430-470MHz use 
(UHF amateur or CB), stainless 
steel whip complete with deluxe 
gutter gripper mount, special 
coaxial UHF base fitted with 

j^RG58 coax and PL259 plug. 
r Ideal for our UHF transceiver kit 
i (Cat K-6300).
I) CatD-4014 _' $2450

For all these and many more Amateur buys
DICK SMITH ELECTRONICS

See page 98 for full address details. A740/LL
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MicroBee Control Program
00100 REM Light controller program for the MicroBee
00110 REM
00120 DIM Z(100,2)
00130 CLS

00140 PRINT"Do you want to: 1) Define a pattern"
00150 PRINT" 2) Save a pattern to tape"

00160 PRINT" 3) Load pattern from tape"
00170 PRINT" 4) Run a pattern"
00180 PRINT" 5) Turn all channels off"
00190 PRINT

00200 INPUT "Your selection";A

00210 ON A GOSUB 230,660,830,520,1000
00220 GOTO 130
00230 N=0

00240 L1=0:H1=0:E=0
00250 CLS

00260 PRINT"Program step";N
00270 PRINT"Type ’STOP' to quit this part. Do not use"

00280 INPUT"commas in input. Which channels on (A-N)";A1$
00290 IF A1$="STOP" OR Al$="stop" THEN RETURN
00300 INPUT "For how long (in seconds)";S
00310 REM translate entries to codes for output

00320 FOR B=1 TO LEN(A1$)
00330 B1$=A1$(;B,B)

00340 IF Bl$=" " THEN GOTO 420
00350 C=ASC(Bl$)-65
00360 C1=FLT(C)
00370 IF Cl>13 THEN LET C1=C1-32:REM Allow for lowercase inputs

00380 IF C1<0 OR Cl>13 THEN LET E=1

00390 IF Cl = >7 THEN GOTO 410
00400 L1=L1+2*C1:GOTO 420
00410 Hl=Hl+2~(Cl-7)

00420 NEXT B
00430 IF E=1 THEN PRINT "Error - invalid input ignored"

00440 IF E=1 THEN FOR D=1 TO 1000:NEXT D:GOTO 240
00450 REM store output codes and times in array z()
00460 Z(N,0)=INT(L1+.1)
00470 Z(N,1)=INT(H1+.1)
00480 Z(N,2)=S

00490 N=N+1
00500 GOTO 240
00510 REM *****************************************************

00520 REM **** Read codes from array and turn on channels ****
00530 OUT#1 ON:REM Set parallel port for output
00540 FOR 1=0 TO N

00550 L=Z(1,0) :H=Z(1,1):S=Z(1,2)
00560 OUT 0,L:OUT 0,L+128

00570 OUT 0,H+128:OUT 0,H

00580 REM Delay for S seconds

00590 REM 800 is approximate factor for one second loop
00600 FOR D=0 TO 800*S:NEXT D
00610 NEXT I

00620 IF KEY$="" THEN GOTO 520:REM Loop unless key pressed
00630 OUT#0:REM Disable parallel port output

00640 RETURN:REM If a key is pressed
00650 REM *************************************************

00660 REM****** Write array contents to tape ********
00670 INPUT "What is the name of this pattern data";Bl$

00680 PRINT "Press PLAY and RECORD on cassette recorder"
00690 INPUT "Press RETURN when ready";Vl$
00700 OUT#3:REM select 1200 baud cassette output only

00710 FOR 1=1 TO 3:PRINT"!11 I!J!!!1!1!!!M1!1 I 11!!!!!!1";NEXT I
00720 REM "1" is dummy data

00730 PRINT"$$$$$$$$$$";Bl$:REM Write header and name

00740 PRINT N:REM Write number of steps in this pattern
00750 FOR 1=0 TO N

00760 PRINT Z(I,0)
00770 PRINT Z(I,1)
00780 PRINT Z(I,2)

00790 NEXT I

00800 OUT#0:REM Restore video output
00810 RETURN
00820 REM *********************************************
00830 REM****** Read pattern data from tape *********
00840 INPUT "What is the name of the pattern required";T3$
00850 PRINT"Press PLAY on cassette recorder"

00860 INPUT "Press RETURN when ready";Vl$
00870 IN#3:OUT#0:OUT#0 OFF:REM 1200 baud input, no output
00880 INPUT Tl$

00890 IF Tl$ (;1,10)<>"$$$$$$$$$$" THEN GOTO 880.-REM wait for head
00900 T2$=T1$(;11):REM get file name
00910 IF T2$OT3$ THEN GOTO 880:REM Wait for correct name

00920 INPUT N:REM get number of steps
00930 FOR K=0 TO N
00940 PRINT K
00950 INPUT Z(K,0),Z(K,1),Z(K,2)
00960 NEXT K

00970 IN#0:OUT#0:REM Restore Kbd input, video output
00980 RETURN
00990 **************************************************

01000 rem********** Turn a21 channels off ***********
01010 OUT#1:REM Enable parallel port for output
01020 OUT 0,0:OUT 0,128:OUT 0,0

01030 OUT#0:REM Restore video output
01040 RETURN

This control program lets you define light patterns up to 100 steps long on 
the MicroBee personal computer.

Programmable 
light controller
might be set to control 200W — say 
10 x 20W bulbs. This would give a total 
of 80 lamps.

The exact capacity of the controller 
depends on the details of construction 
however. Our prototype used mains 
wiring rated at 7.5A and a 5A mains fuse 
with eight channels operating. Using 
cable and a fuse of a higher rating will 
allow some increase in the capacity of 
each channel or the use of more 
channels.

The software
In spite of the use of the eighth bit to 

select one or other pair of flipflops, 
software for the interface is relatively 
simple. To send a byte to the lower 
seven channels, set up the pattern 
required in bits DO to D6 (a "1" for that 
channel on, "0" for channel off), with bit 
D7 equal to "0".

Send this byte to the output port, using 
either the OUT or POKE statement, 
depending on your Basic interpreter. The 
next step is to add 128 to this value and 
send the result to the output port, 
producing the transisiton which latches 
the lower seven bits into the flipflops 
controlling the lower seven channels of 
the lighting pattern.

To control the upper seven channels, 
calculate the lower seven bits of the 
control byte in the same way and add 
128 to take bit D7 to "1". Send this byte 
to the output port, then subtract 128 and 
send the result to the port, producing a 
transition of D7 from "1" to "0". When 
inverted by the interface this transition 
will latch the control byte into the 
flipflops controlling the upper seven 
channels.

Lines 450 to 480 of the System-80 
program (Listing 1) show what is 
required. Here the OUT statement is 
used, and the data sent to the parallel 
printer port of the System-80 expansion 
interface (I/O location 253).

The remainder of listing 1 simply adds 
convenience features, allowing a 
sequence of control bytes to be created 
and sent at a pre-determined rate to the 
light controller interface. Sequences of 
instructions can also be saved to disk for 
later use or recalled and sent to the light 
controller.

We have used letters to indicate each 
lighting channel (from A to N). When 
running the System-80 program, defining 
a new patern is simply a matter of typing 
a string of letters, one for each channel 
which will be turned on, and a time 
factor which determines how long this 
particular program step will last.
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îST Matto ©eôpattb Nerbile E,,”M
869 GEORGE STREET, SYDNEY 2000

WE STOCK A LARGE RANGE OF 
SEMICONDUCTORS

1.24 25up
LM13600 1.61 1.53
DX1488N 1.02 .96
DS1489N 1.30 1.23
MM21 OIN 5.50 5.22
MM2102N 2.10 1.99
MM2114 3.14 2.98
LM555 51 .48
LM741-8 40 .37

PLEASE NOTE NEW 
TELEPHONE NUMBERS

TRADING HOURS:
MON TO FRI 8.30am to 5.30pm
THURS NIGHT 6.30pm
SATURDAY 8.30am to 12pm

CALCULATORS

4000 SERIES
7400 SERIES 
74LS SERIES 
74000 SERIES
74S SERIES

74S00
74S02
74S03
74S04
74S05
74S08
74S09
74S10
74S11
74S15
74S20
74S22
74S30
74S32
74S51
74S74
74S85
74S86

1.24 
.65 
.72 
.65 
.72 
.72 
.68 
.72 
.72 
.82 
.72 
.65 
.72 
.72 
.74 
.68

1.07 
3.22

.96

25up 
.52 
.58 
.52 
.58 
.58 
.54 
.58 
.58 
.66 
.58 
.52 
.58 
.58 
.60 
.54 
.85 

2.57
.88

CASIO PB700 
COMPUTER

Display 20 characters x 4 lines 
— 160 x 32 dot matrix graphic 
display. RAM capacity — 4K 
bytes, expandable to 16K. Uses 
BASIC. Full system expansion — 
optional 4 colour plotter printer 
with cassette interface, micro 
cassette tape recorder.

nononooBB 
onnoBunncia

C UISU 
noon 
nenn

eaoan OBnaan tattoo 
tza o o « o o o r* at Gl nntsa

CASIO
FX550 33.73
FX 82 24.95
FX 910 39.95
FX 990 49.95
FX 450 58.12
PB100 79.95
FX 602P 109.95
FX 702P 169.16
FX 700 124.95
FX 802P 189.95
FX 3600P 49.95

TEXAS INSTRUMENTS
Tl 30-ii 22.00
Tl 35 26.00
Tl 54 48.00
Tl 55 ii 67.00
Tl LCD Prog 76.00
BA ii 55.00
BA 55 76.00

HEWLETT-PACKARD
HP 10 C 109.86
HP 11 C 141.25
HP 12 C 188.34
HP 15 C 188.34
HP 16 C 188.34
HP 41 C 306.06
HP 41 CV 431.63
HP 41 CX 486.56

HITACHI 2OMHZ OSCILLOSCOPE
DUAL TRACE LATEST MODEL WHY PAY MORE?

TOO MANY TO LIST

FERGUSON TRANSFORMERS

PL-/2-5VA SERIES 9.30
PL-/5VA SERIES 9.90
PL-/20VA SERIES 17.70
PL-/40VA SERIES 19.50
PL-/60VA SERIES 25.50
TS115/30VA 48.00
TS1 15/60VA 48.00
TS115/200VA 50.40
TS11 5/300VA 72.00

SS

0N $69300

E® E3HJ



NSW

STORE LOCATIONS

sa

17 Stuart Hwy 
STUART PARK

Watch your local paper for 
details!

Opening soon in Bendigo 
& Rockhampton

Consider the advantages 
of shopping by Mail Order:
★ Lightning Fast Service-our fully computerised 
mail order centre will have your goods speeding 
back to you within 24 hours of receipt- maximum! 
(Normally, they’re even quicker!)
★Special 14 day Satisfaction Guarantee - our 
normal 7 day Satisfaction Guarantee is extended 
to 14 days for mail order customers: If you’re not 
absolutely delighted, return your purchase within 
14 days (in original condition) for a full refund. 
What can you lose?
★ New products, mail-order-only specials, etc: as 
a mail order customer, you’ll receive up to 6 
bargain packed mailers per year AND, from time 
to time, special offers for mail order customers 
only (not even available from our stores!) 
★Above all, our 16 years 
of reliable mail order ex­
perience. You know when 
you send us an order 
we’ll be around to serve 
you: some mail order com­
panies have given the in­
dustry a bad name, but 
Dick Smith Electronics 
sets the high standard 
others try to 
match. You can 
trust DickSmith 
Electronics.

8399 
0558 
4888 
7744
1444

ALBURY 
AUBURN 
BANKSTOWN 
BLAKEHURST 
BONDI JCT

Cnr. Swift & Young Sts. 
Parramatta Rd & Melton St 
155 Terrace Level 
613 Princes Hwy 
Oxford & Adelaide Sts

21 
648 
707 
546 
387

531 Pittwater Rd BROOKVALE 93 0441
147 Hume Hwy CHULLORA 642 8922
162 Pacific Hwy GORE HILL 439 5311
315 Mann St GOSFORD 25 0235
4 Florence St HORNSBY 477 6633
Elizabeth Dr & Bathurst St LIVERPOOL 600 9888
173 Maitland Rd Tighes Hill NEWCASTLE 61 1896
Lane Cove & Watertoo Rds NORTH RYDE 88 3855
George & Smith Sts PARRAMATTA 689 2188
The Gateway, High & Henry Sts PENRITH 32 3400
818 George St RAILWAY SQ 211 3777
6 Bridge St SYDNEY 27 5051
125 York St SYDNEY 267 9111
Tamworth Acde & Kable Ave TAMWORTH 66 1961
263 Keira St WOLLONGONG 28 3800

ACT 96 Gladstone St FYSHWICK 80 4944
VIC Creswick Rd & Webster St BALLARAT 31 5433

Cnr Hawthorn Rd & Nepean Hwy BRIGHTON (EAST) 592 2366
260 Sydney Rd COBURG 383 4455
Nepean Hwy & Ross Smith Ave FRANKSTON 783 9144
205 Melbourne Rd GEELONG 78 6766
399 Lonsdale St MELBOURNE 67 9834
Bridge Rd & The Boulevarde RICHMOND 428 1614
Springvale & Dandenong Rds SPRINGVALE 547 0522

QLD 293 Adelaide St BRISBANE 229 9377
166 Logan Rd BURANDA 391 6233
Gympie & Hamilton Rds CHERMSIDE 359 6255
Cnr Gold Coast Hwy & Welch St SOUTHPORT 32 9863
Bowen & Ruthven Sts TOOWOOMBA 38 4300
Ingham Rd & Cowley St West EndTOWNSVILLE 72 5722

SA Wright & Market Sts ADELAIDE 212 1962
Main South & Flagstaff Rds DARLINGTON 298 8977
Main North Rd & Darlington St ENFIELD 260 6088

WA Wharf St & Albany Hwy CANNINGTON 451 8666
William St & Robinson Ave PERTH 328 6944
Centreway Acde, Hay St PERTH 321 4357

TAS 25 Barrack St HOBART 31 0800
NT 17 Stuart Hwy STUART PARK 81 1977
Dear Customers,

Quite often, the products we advertise are so popular they run out within a few days. Or unforeseen 

circumstances might hold up shipments so that advertised lines are not in the stores by the time the 

advert appears. And very occasionally, an error might slip through out checks and appear in the 
advert (after all, we re human too!| Please don't blame the store manager or staff: they cannot 

solve a dock stnke on the other side of the world, nor fix an error that’s appeared in print If you're 

about to drive across town to pick up an advertised line, why not play it safe and give them a call 
first . . just in case!

( STORE S 
HOURS

All Dick Smith stores are open 

for trading during the normal 

trading hours for their partic­

ular area (either 9-5.30 or 

8.30-5). Many stores are also 

open for late night trading. 

Please ring the store concerned 

for their particular hours.

IM
welcome here

SPEEDY PHONE/ 
BANKCARD 

ORDER SERVICE
Just phone your order and Bank­

card details — it's so simple! 

(02) 888 2105 
Orders only on this number.

Enquiries: (02) 888 3200

HEAD OFFICE 
& MAIL ORDER 

CENTER:
P.O. Box 321, North Ryde 

NSW 2113
Tel: (02) 888 3200

Post & Packing 
Charges

Order Value Charge
S5-S9 99 S2.00

SIO 00-S24.99 S3.50
S25.00-S49.99 S4 50
S50.00-S99.99 S8.0Ü

SI00 or more S8 0(1

Terms available to 
appro ved a ppi ¡can ts 

through...

100%^^

Thanks Dick Smith Electronics

MAJOR RESELLERS
• Atherton Qld: Maarlens Music Centre, 55 Mam St 91 1208 » Baltina NSW: A. Cummings b Co. 91-93 Rr»erSt86 2285 • BowralNSW: 
Barry Gash Electronics, 370 Bong Bong St 61 2577 • Broken Hill NSW: Hobbies 6 Electronics, 37 Oxide St 88 4098 • Bundaberg Qld: P M. 
Electronics Takalvan St 72 8272 • Cairns Qld: Electronic World Shop 27 K-Mart Westcourt Plaza. Mulgraxe Rd. 51 8555 • Campbelltown 

NSW: Fishers Chip Shop. Shop 3. 274-276 Queen St 27 1475 • Coifs Harbour NSW: Coffs Harbour Electronics. 3 Coffs Plaza. Park Axe 
52 5684 • Darwin NT: Ventranics, 24-26 Cavanagh St 81 3491 • Danitiquin NSW: Deni Electronics, 220 Cressy St 81 3672 • East 
Maitland NSW: East Mailland Electronics 99 High St 33 7327 • Echuca Vic: Webster Electronics 220 Packenham St • Gladstone Qld: Purely 

Electronics Shop 2 Cnr Herbert & Auckland Sts 72 4321 • Goondiwiodr Qld: Border T R.C. 50 Marshall St71 2353 • Goslord NSW: Tomorrows 
Electronics & Hr Fi68 Witham St24 7246 • Inverali NSW: Lyn Willing TV22A Evans St22 1821 • Launceston Tas Advanced ElecbonicsSA The 

Quadrant 31 7075 • Lismore NSW: Oecro Electronics 3A/6-18 Carnngton St 21 4137 • Mackay Qld: Stevens Electronics 42 Victona St 
51 1723 • Maryborough Qld: Keller Electronics 218 Adelaide St 21 4559 • MorwellVic: Morwell Electronics 95 George St 34 6133 • Mt 
Gambier SA Hutchesson's Comm 5 Elizabeth St 25 6404 • Mildura Vic: McWilliams Electronics 110A Langtiee Ave 23 6410 • Port 
Macquarie NSW: Hall of Electronics. Horton Centre. Hollon St 83 7440 • Nelson Day NSW: Dales Dynamics Cinema Mall Stockton St • Orange 

NSW: M Er W Electronics 173 Summer St62 6491 • Port Lincoln S.A: Basshams T V & Computerworld 22 Liverpool St • Rockhempton Qld: 
Purely Electronics 15 East Si21 058 • SheppartonVic: G.V. Electronics Centrei 89 B Cono St 21 8866 • Townsville Qld Tropical TV49 Fulham 

Rd. Vincent Village 79 1421 • Wagga NSW: Wagga Wholesale Electronics 89 Forsyth St • Whyalla SA Mellor Enterprises Shop 2 Forsythe St 
45 4764

ELECTRONICS P
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Programmable
light controller

The time factor need not be a integer — 
inputs of 0.1 second are quite 
acceptable, although shorter times may 
not give satisfactory results as the light 
bulbs take a finite amount of time to 
reach full brightness after switch on. Fast 
moving patterns will need to take this 
into account.

Timing is not precise, being based on a 
simple FOR ... NEXT loop and a 
multiplier factor established 
experimentally.

The time in seconds is multiplied by a 
number which produces a one second 
delay loop on the particular computer in 
use. For the System-80 this value is about 
260, but it will require adjustment if the 
program is used with other computer 
systems. The delay is produced by lines 
490 to 510 of listing 1.

Light control sequences with up to 100 
steps can be produced using this 
program. The total is set by the DIM 
statement in line 40 and can be changed 
depending on what is required. At the 
moment the program is set up so that 
the pattern repeats continually until a 
keyboard entry is made (see line 520).

The remainder of listing 1 generates a 
menu of options, converts channel 
designations to output codes to the 
interface and takes care of disk 
operations. Each subroutine is "stand 
alone" apart from the initialisation 
section (lines 30-40), so if you don't want 
to use disk storage, simply leave out 
these routines and change line 110 to 
reflect the new condition.

Listing 2 is for the MicroBee computer, 
although the string functions used also 
make it suitable for the Super-80 system. 
It includes a new subroutine, from line 
1000 to line 1040, which simply turns all 
lighting channels off. A cassette recorder 
is used for mass storage of lighting 
sequence rather than disks.

The MicroBee has a feature called "I/O 
redirection" which requires that the 
parallel port first be defined as an output 
before it can be used. This is the purpose 
of the statement OUT 1 ON in line 530 
of listing 2. The tape routines also 
require separate enabling and disabling 
statements for the cassette interface, as 
in lines 870 and 970.

For use with the Super-80 these 
particular statements can be omitted. Of 
course, the OUT statements must also 
be changed to direct output to the 
parallel printer port of the Super-80 
printer interface add-on board, while the 
cassette routines for the MicroBee will 
not be appropriate and will need to be

System-80 Control Program
10 REM LIGHT CONTROLLER PROGRAM FOR THE SYSTEM-80
20 REM REQUIRES OS-80 DISK OPERATING SYSTEM

30 DEFINT L,H,E,C
40 DIM CH(100,2)

50 CLS
60 PRINT"D0 YOU WANT TO: 1) DEFINE A NEW PATTERN"

70 PRINT" 2) SAVE A PATTERN TO DISK"

80 PRINT" 3) LOAD PATTERN FROM DISK"

90 PRINT" 4) RUN A PATTERN"

100 INPUT"YOUR SELECTION";A

110 ON A GOSUB 130,600,800,400

120 GOTO 50
130 N=0
140 L=0:H=0:E=0

150 CLS
160 PRINT"PROGRAM STEP";N
170 PRINT"TYPE ’STOP’ TO QUIT THIS PART. DO NOT USE COMMAS"

180 INPUT"IN INPUT. WHICH CHANNELS ON (A-N)";A$
190 IF A$="ST0P" THEN GOTO 390

200 INPUT "FOR HOW LONG (IN SECONDS)";S

210 REM TRANSLATE CHANNEL ENTRIES TO CODES FOR OUTPUT
220 FOR B=1 TO LEN(A$)
230 B$=MID$(A$,B,1)
240 IF B$=" " THEN GOTO 300

250 C=ASC(B$)-65

260 IF C<0 OR 013 THEN E=1
270 IF C=>7 THEN GOTO 290
280 L=L+2[C
290 H=H+2[(C-7)

300 NEXT B
310 IF E=1 THEN PRINT "ERROR - INVALID INPUT IGNORED"

320 IF E=1 THEN FOR D=1 TO 250:NEXT D:G0T0 140
330 REM STORE OUTPUT CODES AND TIMES IN ARRAY CH()

340 CH(N,0)=L
350 CH(N,1)=H

360 CH(N,2)=S

370 N=N+1
380 GOTO 140

390 RETURN
400 REM READ CODES FROM ARRAY AND TURN ON CHANNELS

410 FOR C=0 TO N
420 L=CH(C,0)
430 H=CH(C,1)

440 S=CH(C,2)

450 OUT 253,L
460 OUT 253,L+128
470 OUT 253,H+128
480 OUT 253,H
490 REM DELAY FOR ’S' SECONDS

500 FOR Z=0 TO 260*S:NEXT Z:REM 260 IS APPROXIMATE FACTOR

510 NEXT C
520 IF INKEY$="" THEN GOTO 400:REM REPEAT UNTIL KEY PRESSED

530 RETURN
600 REM SAVE ARRAY CONTENTS (UP TO 40 STEPS) ON DISK

610 FOR 1=0 TO 40
620 DEF FIELDil, 1*6 AS X$,2 AS L$, 2 AS H$ , 2 AS S$

630 L=CH(I,0):H=CH(I,1):S=CH(I,2)

640 LSET L$=MKI$(L)
650 LSET H$=MKI$(H)
660 LSET S$=MKI$(S)

670 NEXT I
680 DEF FIELDI1, 240 AS XX$,2 AS ST$

690 LSET ST$=MKI$(N)
700 INPUT "SECTOR NUMBER OF STORAGE AREA";DS

710 PUT#1,DS
720 PRINT "ARRAY STORED ON DISK SECTOR";DS

730 FOR D=1 TO 1000:NEXT D

740 RETURN
800 REM READ ARRAY CONTENTS FROM DISK
810 INPUT "SECTOR NUMBER OF STORAGE AREA";DS

820 GET#1,DS
830 FOR 1=0 TO 40
840 DEF FIELDI1, 1*6 AS X$,2 AS L$,2 AS H$,2 AS S$

850 CH(I,0)=CVI(L$)

860 CH(I,1)=CVI(H$)
870 CH(I,2)=CVI(S$)

880 NEXT I
890 DEF FIELDll, 240 AS XX$,2 AS ST$
900 N=CVI(ST$)

910 RETURN

This control program is suitable for both System-80 and TRS-80 Model 1 
computers. Unlike the MicroBee program, it stores the pattern on disk 
rather than on tape.

normal surface mounting sockets on the 
back panel. With the smaller surface 
mounting sockets, made by Clipsal, it 
should be possible to fit the full 14 on 
the Playmaster box.

If you do select the Playmaster box, a 
fair amount of "tin-bashing" awaits you. 
For starters, new front and rear panels 
will need to be manufactured. The
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replaced by routines specific to the 
Super-80.

Construction
A sturdy metal box, and quite a large 

one at that, is the first requisite for 
construction. We chose a Playmaster 
Mosfet amplifier box. This is particularly 
rugged and large enough to fit eight



Programmable
light controller
Playmaster boxes are made overseas, 
complete with front and rear panel cut 
outs which don't suit the Light 
Controller.

While you've got the metal working 
tools out, make a pair of heatsinks. Two 
strips of aluminium will be adequate. 
The area is not critical, but they should 
be about 190mm long. The Triac 
mounting holes have to be spaced at 
28mm intervals.
We have mounted everything except 

the output sockets on the front panel of 
the box. This includes the fuse holder 
and the data input connector, which are 
more accessible "up-front". Note that a 
LED should be mounted on the front 
panel for each of the output channels, ie 
if the full 14 outputs are used then 14 
indicator LEDs should be used. This will 
provide verification that a given channel 
is working, even where the light bulb is 
blown.

We have also included a reset button 
and a power indication LED, but both of 
these items are optional.

When the metalwork is complete, turn 
your attention to the printed circuit 
board. The PCB, coded 83pc4, is quite 
large at 302 x 102mm to allow adequate 
spacing between the 5V and 240V 
sections. Begin by inserting the PCB pins 
(these are for the low voltage 
connections only). PCB mounting 
terminal blocks are used for the 240V 
connections to the board — there are 7 
two-way terminals in all.

Insert the ten links before the 
remaining components. Finish off with 
the Triacs and be certain to set them all 
at the same height. This will make it a 
simple matter to fit the heatsinks when 
the time comes.

The choice of transformer is not critical 
— we used a 1A multi-tap 6672. The 7.5V 
tap is ideal for the project. Actually any 
transformer with a secondary voltage of 
between 7.5V and 15V at 500mA can be 
used. Mount it so that the primary 
connections are well clear of the PCB. 
Make sure that the voltage rating of the 
2200^F filter capacitor exceeds the 
rectified voltage of the transformer. With 
a 7.5V secondary, a 16V rating must be 
used.

Wiring is with 10-way rainbow cable 
for the low voltage Circuits, and three- 
core mains flex for the 240V circuits. 
(Lengths in the parts list are for the eight 
channel version only). One metre of 
three-core flex is used for the power 
cord, and the remainder for the 240V 
internal wiring.

One metre of the rainbow cable is

The prototype was built into a Playmaster Mosfet amplifier chassis. Bind the low 
voltage leads together so that they cannot touch the heatsink.

DANGER
240V

Photostat two copies of this warning label and attach them to the outside surface of 
each heatsink. Note that the heatsinks are "live" whenever the Light Controller is 
plugged in.

used for the data input cable. The 
remainder is stripped down to individual 
strands and used for the low voltage 
internal wiring. These should be bound 
together with small cable ties and the 
resulting cables so dressed that they 
cannot make contact with the heatsinks 
in any circumstances.

Use spaghetti or heatshrink tubing to 
cover the PCB pins when they have been 
terminated. Since the heatsinks cannot 
feasibly be insulated, the best alternative 
is to avoid exposed low voltage points.

Wherever mains wiring passes through 
a hole in the metal chassis, the hole 
should be grommeted. Remember that 
two wires will have to pass through 
many of the grommets.

When the wiring is complete, the

We estimate the current cost of 
parts for this project to be

$180
This includes sales tax.

heatsinks can be fitted. Since these 
heatsinks connect the Triac A2 terminals 
to the mains active, they are "live" 
whenever the Light Controller is plugged 
in. Obviously a shock hazard exists for 
anyone not mindful of this situation, so 
we have included a "WARNING 240V" 
sign. A copy of this should be applied to 
the outside of each heatsink.

Note that the mains power to the 
Triacs (and therefore the heatsinks) is not
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controlled by S1 — the power switch. 
Power is available to this part of the 
circuit as soon as the mains cord is 
plugged in. This presents no hazard with 
respect to load devices — they cannot be 
energised unless the Light Controller is 
switched on. However, it could be a trap 
for anyone attempting to troubleshoot 
the project. Any mains powered circuit 
should be unplugged before being 
worked on, but this is doubly so with the 
Light Controller.

A word of warning with respect to the 
fuse’ rating may be in order at this stage. 
The rating of the fuse should be 
determined by the mains hookup wire 
used. This is normally 7.5A, necessitating 
the use of a 5A fuse. Where 10A hook 
up wire is used, the fuse rating may be 
increased to 8A. Since power to the fuse 
is not controlled by the power switch, 
the Controller must be disconnected 
from the mains before a fuse change is 
contemplated.

With a 5A fuse, the maximum 
instantaneous load for the Light 
Controller would be 1200W.

Testing
Before using the Light Controller it is 

advisable to test it using a low AC 
voltage and suitable low voltage lamps. 
The only changes which need to be 
made are to the active connection to the 
heatsinks and the neutral connection to 
the output sockets.

With the unit disconnected from the 
mains remove the heatsink and socket 
AC connections from the mains terminal 
block and temporarily connect them to 
the secondary of the transformer. For a 
multi-tap transformer choose any 
convenient voltage, such as 12VAC. 
Once this connection is made the light 
controller can be used normally but the 
lower AC voltage will be switched 
through to the output sockets. An array 
of suitable miniature lamps can then be 
used to verify operation.

Initially, at least, test the device 
without connecting it to a computer. A 
few lamps may illuminate at switch on, 
but they should extinguish when the 
Reset button is pressed (where fitted). 
With a computer connected, you should 
be able to control the lamps using either 
of the programs provided here or 
software of your own devising.

This procedure is not only useful for 
initial testing but can also be used for 
toubleshooting if the need arises.

Following this low voltage test 
procedure, restore the circuit to normal 
(240VAC) operation by disconnecting 
the heatsink and socket power leads 
from the transformer secondary and re­
connecting them to the mains terminal 
block (the active lead is the one 
connected to the heatsinks, the neutral 
to the sockets).

PARTS LIST
1 PCB, code 84pc4, 302 x 702mm
7 metal case to suit
7 Scotchcal front panel label
7 mains transformer, secondary 

7.5V at 500mA
14 3-pin mains sockets (see text)

7 data bus plug and socket 
connector (9-pin D-type)

2 pieces 18g aluminium, 190 x 
65mm

7 2-way PCB-mounting terminal 
blocks

7 3-way mains terminal block
7 SPST mains switch
7 SPST momentary contact switch
4 PCB stand-offs

42 small rubber grommets
36 small cable ties

7 mains cord grommet
4 cable clamps (1 large, 3 small)
7 3m mains cord and plug

29 PCB pins
5 solder lugs

15 LED bezels
7 240V fuse holder
7 fuse (see text)
2 "DANCER 240V" labels

SEMICONDUCTORS
4 74175 Quad D-type flipflops
7 BC548 NPN transistor
4 1N4001 diodes
7 7805 3-terminal regulator

14 MOC3041 Triac drivers
14 SC141D Triacs
15 LEDs
CAPACITORS

7 2200pF/16V electrolytic (see 
text)

7 470pF/10V electrolytic
7 1pF/10V tantalum
4 0.1 pF ceramics

RESISTORS (%W, 5%)
7 x 2.2k(l, 7 x 1k(l, 7 x 390(1, 7 x 
270(1, 14 x 100(1, 14 x 68(1.
MISCELLANEOUS
Machine screws and nuts, rainbow 
cable (two metres), spaghetti 
insulation, heatshrink tubing, etc.

Without connecting the controller to a 
computer or any load devices, switch 
on. Any problems will most likely show 
up as a blown fuse. Disconnect the unit 
from the mains before attempting 
trouble-shooting. If all is well connect 
some 240V lamps to the output sockets 
and switch on again. With satisfactory 
results at this stage you are ready to 
connect the controller to a computer 
and try the programs provided.

Footnote: Since completion of this 
project, it has come to our attention that 
the MOC3041 Triac driver IC is in short 
supply. The MOC3040 can be 
substituted and will be satisfactory in 
almost all cases. However, it is possible 
that some will not work properly due to 
insufficient drive from the 74175 ICs. *

$2950

SUPER DELUXE STEREO 
SOUND CENTRE

JVC D/D T/T, tape deck 2 mics aux & tape input 3 band 
eq vox o/r 200 x 200 watts music power.

200 WATTS MUSIC 
POWER CHASSIS AMP

PE 256 BELT DRIVE 
BSR T/TABLE

Cashmore Enterprises
IMPORTERS-MANUFACTURERS OF 

QUALITY SOUND
• LIGHTING - HIRE - SALES - 

INSTALLATION
• MIRROR BALLS - STROBES - PIN 

SPOTS - CHASERS - ROPE LIGHTS - 4 
ARM SPINNERS, ETC.

HARDWARE - LIFT OFF HINGES - 
CORNERS - LARGE STRAP HANDLES. 

PRICE LIST - BROCHURES

356 LIVERPOOL RD, 
ASHFIELD 2131

(02) 799 6129 (02) 798 6782
TLX AA 74549

REHEARSAL STUDIOS NOW AVAILABLE

ELECTRONICS Australia, May, 1984 101



• PHONE YOUR ORDER — ALTRONICS TOLL FREE

K5825OOPS WE MADE A BOO BOO!

100S WOO'S
Z0101 3C 2C

SAVE ON BULK QUANTITIES

50 PIN EXPANSION SOCKETS

$55.00K5810

K6750

($10 DELIVERY AUSTRALIA WIDE)

(EA JUNE 82) . . . $199.50

Right now we have around ’/z million Pre­
mium Quality Genuine Philips IN914/IN4148 
Signal Diodes — Out they go at never to be 
repeated prices.

Right angle type to suit Mlcrobee, floppy disk con­
trollers etc.
Mounts on pcb and mates with idc sockets.

P0932 . . $6.50ea 10 up.. $6.00

WHIM

$10.00

40 WATT MODEL

$55.00K6700

UJ

a

V)
IU

0
Û

m
• PHONE YOUR ORDER

0

ui

Sults small appliances, le. Turntables, Tape Decks, 
Shavers etc. variable frequency adjustment 
enables speed control of turntables. Works as a 
trickle charger when mains power Is available.

EASY CONSTRUCTION VALUE PLUS

QUALITY ALTRONICS PRODUCTS
toL service too* 999 oom

NEXT pay jetseìì.vicep0JV^____
POWERFUL 6000 RPM 

MINI DRILL 
FOR PC WORK

HALF PRICE Z80 A VÌDEO ENHANCER

o

X 
UJ

T2302 
now only

Tons of Torque. 
Just the shot for 

PCB work. 
12V DC 

operated 
from external 

Power Pack 
1.2mm chuck 

capacity. 
Supplied c/w 
1mm drill bit.

Drill Bits: __
T2320 (0.8mm)... $1.25
T2326 (1.0mm)... $1.25

0

0 
X

FULL SPEC

FAMOUS 
SOS BRAND

Z9001
Z9005

CPU WAS $8.95 NOW
PIO WAS $8.95 NOW

&

VIDEO ENHANCER
Here s a simple but effective Video Enhancer that 
is super easy to build at a fraction of the cost of 
commercial models.
unit sharpens picture detail, and can actually 
improve the quality of a copy by amplifying the 
top end of the video signal.

AT LAST A VIDEO ENHANCER KIT
$35.00

Ts
4C ENJOY THE PLEASURES OF STEREO SOUND 

(See EA Sept. 1982)

STEREO SYNTHESIZER 
FOR VCR'S AND TUNERS

ANYWHERE 12-240V POWER

Synthesize realistic stereo from virtually any 
monophomlc source Dy simply cpnnecting this 
unit between the seurce and your stereo amplifier 
* Quality Phillips MN3001 inot second source 

dropout).
* Provision for 2 different signal sources
* Selection of either source via front panel 

switch.
* Normal or stereo sound selection.
* Complete kit includes all hardwear, cables 

etc., even solar.
important * beware of Kitset suppliers who sell 
this kit for less * you get less I

These great Inverter kits enable you 
to power 240V appliances from a 
12V DC power source. Tremendous 
for camping, fishing etc. install Into 
your car, Boat or Caravan.

a fully regulated and overload protected design, 
featuring XTAL locked frequency. Use to power 
hi-fi, TV sets, even electric drills for short time 
periods.
MANY OF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES.
ALTRONICS' KIT features * Cold plated edge con­
nector and PCB huss Low age rate xtal * Sockets 
for all IC's *Hlgh Efficiency Transformer.

VIDEO AMPLIFIER

SINGLE OUTPUT
INVERSE AND NORMAL OUTPUT

Brilliant new kit from EA Super cheap and Super 
Effective. Whilst our K5830 is suitable primarily 
for VCR use this video amplifier is best suited to 
use with computers. The EA documentatipn sup­
plied is extremely well written and provides 
details for installation into television sets.
NO MORE SMEARY COLOURS, SIGNAL BEATS OR 

RFINTERFERENCE
NOTE * NOT SUITABLE FOR USE WITH LIVE CHASSIS 

TV SETS.

K5850 $14.95 B
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DICK SMITH

merits. READ ON

eti Ui? POWER »tV

projects. Board Width $49.50K3205 (PICTURED)priceBox Vertical HorizontalDimensions
HIGH CURRENT

106 103

$59.50K3350

$89.50S5990. K3250S6000.
10UP10 Up

DE-SOLDER BRAID
K3302

T1230
K3325 (PICTURED)

CHECK THIS!
T 1520

WATERCLEAR LEDS

10c
FEATURING: VARIABLE CURRENT LIMIT-DUAL METERING

P 0960
P 0962
P 0964
P 0966

4.50 3.95
3.50 3.00
4.50 4.00
4.95 4.50

if you’re thinking of buying a power supply 
then buy from us, we are the experts on 
power supply kits and carry a supply to suit 
most enthusiast and professional require-

HALF 
PRICE

15.8 VOLTS @ 10 AMPS HAM'S & CBER'S 
save the expense of a Mains Powered Rig.

Z0157
10-99

W 0510 10 Core
W 0516 16 Core
W 0524 24 Core

1.60
2.25

90c
80C each

DIRECT IMPORT PRICE 
CANNON TYPE 
CONNECTORS

95C
85C each

1.10
1.75
2.50

Price 
Per M

BENCH STANDARD
* 3-30v Output @ 1 Amp.
* Fully Regulated. Fully Protected from Thermal 

Overload and Short Circuits.
* ETI Design

HIGH CURRENT — DUAL METERING

10 up 
$2.45 
$3.40 
$1.95 
$1.50

3 Pin Line Male
3 Pin Chassis Male
3 Pin Line Female
3 Pin Chassis Female

Multicoloured Flat Ribbon Cable 
.05 inch/1 27mm centres

CHECK OUR PRICE ON
RAINBOW CABLE

Price 
Per M 
10 +

* Solid steel construction 
★ Black anodised front panel 

* 3 unit (132mm) 
★ Conforms to 

^^^l nternational Standards 
Ventilated top and 

side panels

Black plastic body with 22 g. aluminium lid and 4 st. screws supplied. Unique horizontal PC 
“Snap In” mounts as well as vertical card guides. Order your PC Boards presized and dispense 
with costly stand offs, screws etc. These utility boxes are used in dozens of E.T.I. and E.A.

ECONOMY 
RACK CABINET

MICROCOMPUTER PS
* + 5 Volts ® 3 Amps. * + 12 Volts ® 2 Amps. 

- 12 Volts ® 200 milliamps.
This universal design has enough grunt to 
power most disk drives.

(ILLUMINATE RED) 
HIGH INTENTISY

................ 1-9..............
........ ,9C 100+...

EA SWITCH MOOE DESIGN
* 2-50 Volts at massive 175 watts.
* clever design — a fully mains isolated supply 

with a "Switchmode lew veltage circuit.
* Easy to build.

H 0101
H 0102
H 0103
H 0105

90 x 50
113 x 60
68 x 41
54 x 28

150
195
130

H 0400 

$40.00 
10 up 

$35.00

FUSE HOLDER 3AC
32 x 6.3mm Fuse XOh

FUSE HOLDER M205
20 x 5mm Fuse

(EA MAY, JUNE 83). . $139.00 
(10 TURN VOLTAGE £ A A A 

. CONTROL OPTION) . . . > I U.UU 
(± 12V OPTION) 0*1 A EA 

. . . EA JULY 83............I 4.OU
ETI SERIES REGULATOR DESIGN
★ 0-40 volts @ 5 Amps — thats 200 watts.
★ Current limiting 0-5 Amps variable.
★ Specifications Second to None.
★ Free from the hum and noise sometimes associ­

ated with other techniques.
A PROFESSIONAL SUPPLY

PROFESSIONAL AUTOMATIC 
WIRE STRIPPER

Automatically adjusts to insulation /wire diameter. 
This absolutely brilliant stripper is the finest we’ve 

ever used.

K3300.
K3301.

SUPERB KIT
POWER SUPPLIES

NOW IN ABS 
"STILL THE SAME PRICE”

ALTRONICS JIFFY BOXES

ALTRONICS TOLL FREE 008-999-007PHONE YOUR ORDER

• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008-999
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New Products...
Product reviews, releases & services

Telephone isolation transformers from Ferguson
The increasing use of microcomputers 

has created a demand for modems to 
link computers via the telephone lines, 
but Telecom Australia insists on rigid 
standards of line isolation for such 
equipment.

To meet this need Ferguson 
Transformers has added two new 
Telecom approved line isolation 
transformers to their range. Both are 
intended for PCB mounting and are 
capable of handling most data 
transmission requirements.

Designated the MT-620 and MT-627, 
both transformers have a matching 
impedance of 6009. The MT-620 
provides a flat response between 300Hz 
and 2200Hz with rapid attenuation to 
20kHz to reduce crosstalk and noise 
outside the required modem bandwidth.

Higher data transmission speeds 
require a wider bandwidth, however, so 
the MT-627 is provided to cover the 
range from 300Hz to 20kHz.

Both are wholly designed and 
manufactured in Australia to suit 
Australian conditions and Telecom 
requirements.

Other products from Ferguson for the 
microcomputer market are a new range 
of mains supply conditioning units.

Appropriately named the "Mini Line 
Tamers", the range provides four ratings, 
of 160W, 275W, 55OW and 1000W, to 
meet the needs of all microcomputer 
systems.

Often computer errors and 
malfunctions result from fluctuations in 
the mains supply voltage. These can take 
the form of short term "spikes" caused 
by switching machinery on the same 
mains circuit. Alternatively the mains 
voltage may rise or fall below the 
nominal 240VAC.

Ferguson's Mini Line Tamers take care 
of these problems. They can maintain a 
nominal 240V AC output for inputs from 
190V to 275V and also eliminate power 
line interference, such as spike voltages 
caused by lightning.

Where voltage variations are not a 
problem, but mains borne noise is 
encountered, a range of noise 
suppressors is available.

Ferguson engineers have also 
developed an acoustic treatment to 
ensure that the Line Tamers operate 
silently. The units are designed with a 
vertical format to keep space 
requirements to a minimum, while 
extensive use of aluminium extrusions 
and the encapsulation of the transformer 
create a rugged, relatively light weight 
power line conditioner.

Extensive protection circuitry is also 
built-in, including protection against 
short circuit of the output and special 
protective circuitry to guard equipment 
against power surges at switch-on. As a 
further safety feature the output sockets 
are protected by shutters.

"Mini Line Tamers" and Ferguson's line 
isolation transformers are available from 
Ferguson Transformers Pty Ltd, 331 High 
St, Chatswood, NSW, 2067. Phone (02) 
407 0261.

Tiny VHF transceiver 
from Benelec
The Transair TW-260 is a VHF pocket 

or handheld FM transceiver that the 
makers claim is the smallest in the world. 
Measuring 62 x 36 x 120mm (W x D x H) 
the TW-260 weighs just 340 grams, 
including the rechargeable batteries.

The TW-260 can operate on up to six 
channels in any 3MHz segment between 
134MHz and 174MHz. The transmitter 
delivers 2W and rated deviation is ± 
5kHz. The double conversion receiver 
has a sensitivity of 0.3/xV for 12dB 
SINAD, 0.5/xV for 20dB of quieting. 
Audio output is given as 300mW for less 
than 10% distortion at 1kHz.

The unit is DOC approved and 
operates from a rechargeable 7.2V 
450mAh nickel cadmium battery which 
has a life of 8 hours at 5% transmit, 5% 
receive, 90% standby.

An external microphone/speaker 
socket is provided so that the transceiver 
may be mounted on a belt and an 
optional remote handheld mic/speaker 
unit attached. Two charger units are 
available to suit the unit; a plugpack unit 
and a desktop model allowing the 
transceiver to be slipped into a cradle 
with two contacts on the bottom to 
provide connection to the battery.

Further information, including product 
catalogs, is available from Benelec, 1 
Greville St, Randwick, NSW, 2031. Phone 
(02) 665 8211.



Philips has thermistors
Response time of Philips' new series 

626 and 633 series of miniature NTC 
(negative temperature coefficient) 
thermistors is less than one second. The 
miniature bead devices are intended for 
applications in temperature sensing, 
measurement, and compensation 
circuits.

Resistance ranges of 1ki2 to 1Mfi and 
tolerances of 5, 10 and 20% are 
available. The 626 series is encapsulated 
in a glass probe with radial leads and is 
rated for a maximum power dissipation 
of 100mW. The 633 series comes in 
three versions, one a 60mW glass 
encapsulated type 12mm long and the 
other naked-bead versions rated for 
25mW.

Operating temperature range is -55°C 
to +300°C for the glass types and -55°C 
to +200°C for the naked bead versions.

Further information is available from 
Philips Electronic Components & 
Materials, 67 Mars Rd, Lane Cove, 2066. 
Phone (02) 427 0888.

Cabinet Industries 
to introduce new 
loudspeaker systems

Cabinet Industries and Cl 
Components Pty Ltd will launch a 
range of Australian designed and 
manufactured speaker systems this 
year. To be known as the "Poly- 
Pro" series, the range will use the 
Foster Electric Company's 
polypropylene cone drivers, 
enclosed in cabinets computer 
designed to Thiele and Small 
parameters.

Cl Pty Ltd has employed the 
acoustic engineering consultants 
Leembruggen and Connor to 
design the all-important crossover 
networks for four models in the 
Poly Pro series. The top of the 
range will be the series 500, 
incorporating two Foster 250mm 
woofers, two 100mm mid-range 
drivers and the D025N25 phenol 
dome tweeter.

Cabinet Industries, formerly HSC 
Timber Industries, has been 
manufacturing enclosures for 
recognised speaker brands, 
including Acoustic Research and 
Bose, for many years. Cl 
Components stock and distribute 
Foster speakers in Australia, and 
carry stage and PA speakers in 
addition to the home audio range.

For further information contact 
the company at PO Box 58, 
Peakhurst, NSW 2210. Phone (02) 
534 1746.

Imark releases new 
antenna for amateurs

Imark Pty Ltd has released the Hoxin 
HS-GP23 antenna for the two metre 
amateur band. It is a three step 
colinear type for base station 
applications, and provides a gain of

UGI introduces new digital multimeter

7.8dB over a quarter-wave ground 
plane. It has a 2MHz bandwidth with 
a VSWR of under 1.5:1. Maximum 
power rating is 100W CW, length is 
4.45 metres and weight is 2kg.

Further information is available from 
the importers, Imark Pty Ltd, 167 
Roden St, West Melbourne, Vic 3003. 
Phone (03) 329 5433.

University Graham Instruments now 
has available a new hand-held digital 
multimeter, supplied complete with test 
leads and battery. Features of the 
instrument include a 12mm high 3% digit 
liquid crystal display reading to 1999 and 
an in-line push-button switch for function 
and range selection. A fold-away bench 
stand is also provided to lift the 
multimeter to a convenient viewing 
angle.

Input impedance is 10Mfi and ranges 
provided are 200mV to 1000V DC (with 
high voltage probes), 200gA to 10A, and 
2000 to 20M0. A transistor tester with 
hfe indication is also provided.

The ohms resistance ranges are 
protected against the inadvertent 
application of high voltages and the use 
of CMOS circuitry makes for low power 
consumption. Power is provided by a 9V 
battery although an input for a plugpack 
adapter is also available.

Further information is available from 
University Graham Instruments Pty Ltd, 
106 Belmore Rd North, Riverwood, NSW 
2210. Phone (02) 53 0644.
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New Products

Telelift takes the strain 
for TV servicemen

An Australian invention, developed 
with the financial assistance of the 
Australian Industrial and Research and 
Development Incentives Board, is now 
available to eliminate the problem of 
"TV serviceman back-ache".

The "Telelift' is a unique trolley design 
which makes the movement of heavy 
and expensive television receivers an 
easy one-man job, rather than a back- 
breaking chore.

Four years of research and 
development have perfected the design, 
and Telelift has been field-tested with 
one of the largest TV rental companies in 

the UK over the last fifteen months.
The device is a specially designed 

trolley which incorporates powerful 
rubber suction pads to grip the faceplate 
of the TV tube. Once the TV set is locked 
into place it can be swivelled through a 
90° angle to negotiate narrow 
doorways. During transport the receiver 
cabinet is supported and protected from 
damage by rubberised fold-away feet, 
while road impact and shock is absorbed 
by radially spoked one-piece moulded 
plastic wheels.

"Stair-climbers" attached to the sides of 
the trolley and running on precision 
sealed bearings reduce the effort 
required while ascending a flight of stairs 
and provide a degree of friction for 

control during descent. The handle of 
the Telelift is extendable and folds away 
for stowage in the back of a delivery van. 
Unloaded weight of the trolley is 9kg 
and height is 90cm.

The trolley allows TV sets to be lifted 
and lowered at heights of up to 91cm, 
making light work of the removal of 
equipment from a stand or the rear of a 
van.

As at March this year over 100 Telelift 
units have been sold in Australia, the UK, 
and the United States.

Further information is available from 
Telelift (Australia) Pty Ltd, 23 Atchison St, 
St Leonards, NSW 2065. Phone (02) 
439 6860 or in Melbourne contact Mr 
Rod Foster on 8501339.

Stand alone Trackball 
from Disc Instruments

Disc Instruments has recently released 
the "Lynx" stand-alone trackball, which 
uses a freely rotating ball partially 
enclosed in a housing to input position 
co-ordinates to computers and 
terminals.

The distributors emphasise that 
trackballs take up very little desk space 
when compared with a "mouse" or 
digitising pad. The "Lynx" device 
provides an RS-232C serial output at
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baud rates from 300 to 19,200 and three 
user-definable push-buttons for special 
functions.

The Trackball uses non-contact optical 
encoding for high resolution and 
reliability. It is no coincidence that Disc 
Instruments also manufactures a range of 
optical encoders, from sub-minature to 
heavy duty and "explosion proof' 
versions for use in industrial applications. 
Full details of the Lynx and the range of 
encoders is available from the Australian 
distributor, Associated Controls Pty Ltd, 
PO Box 21, Padstow, NSW, 2211. Phone 
(02) 709 5700.



12V rechargeable 
gel battery

Readers looking for a 12V standby 
battery for the car alarm published on 
page 45 of this issue will be interested in 
the Arista Lab-1. It is a sealed 
rechargeable lead acid battery with a 
nominal voltage of 12V and a capacity of 
1.2 ampere-hours (60mA discharge at 
the 20-hour rate.)

The Lab-1 is suitable for such 
applications as burglar alarms, 
emergency lighting, video cameras and 
portable TV sets. The battery case is

Minature toggle switches from STC-Cannon
STC-Cannon Components now has 

available a new series of sub-miniature 
toggle switches, in either SPDT or DPDT 
versions rated at 3A at 125VAC.

The switches use a slow-make, slow- 
break contact mechanism and are suited 
for low voltage power switching

Logic analysers have 
built-in display

Datac Digital Systems has introduced a 
new series of logic analysers, the UMD 
LA-100 range.

These logic analysers are designed and 
built in Australia by Unique Micro Design 
Pty Ltd and are available in 8 and 
16-channel versions. Features include an 
integral CRT display, control by a 
combination of on-screen menus and 
simple front panel pushbuttons and data 
capture rates of up to 10MHz.

A variety of different displays can be

made of ABS plastic and measures 100 x 
45 X 53mm. Weight is 600 grams. Trade 
enquiries should be directed to Arista 
Electronics Pty Ltd, Phone (02) 660 0500.

applications. The switch-base is moulded 
in insulating plastic resin and is resistant 
to soldering temperatures, humidity and 
electrical arc tracking.

Further information is available from 
STC-Cannon Pty Ltd, 248 Wickham Rd, 
Moorabbin, Vic 3189.

selected, with timing or state diagrams, 
or read-outs in binary, hex or ASCII. An 
external pod converts the 8-channel 
model to a 16-channel instrument, or 
allows the use of eight channels with 
memory capacity doubled to 512 bits. 
Two qualifying inputs, such as a clock or 
strobe signal, can be used in conjunction 
with each eight channel group in 
addition to the standard system clock 
connection.

Further information on the logic 
analysers is available from Datac Digital 
Systems Pty Ltd, PO Box 104, Burwood, 
Vic 3124. (03) 568 6922. In Sydney 
phone (02) 635 6290. *

PRINTER and TERMINAL
CABLES

All Serial $18.00 
All Parallel $32.00 

suit 
OSBORNE, IBM, COMMODORE, 
APPLE, KAYPRO, TANDY, etc

CONNECTORS
SOCKETS and CABLES

QUALITY GOLD CONNECTORS
25-way male. $2.40 36-way ribbon. $10.00
25-way female $2.80 36-way soldier. $12.00
25-way ribbon $9.00 40-way edge $ 8.00
25-way coyers. $2.80 26-way edge $ 6.50

PRINTERS

120 CPS DOT MATRIX 
SAME PRICE AS 80 CPS 

ONLY $545.00 incl Tax and Cable

PLEASE SUPPLY THE FOLLOWING:

BANKCARD No................................................
Add 1O% P&P minimum $2.50

ARBITER ELECTRONICS
Shop 82, Stafford City, 

Stafford Road, 
Brisbane, Qld 4053
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JAYCAR No.1 AGAIN FOR 
NEW PRODUCTS AT GREAT
PRICES!

QUARTZ CRYSTAL 
CLOCK MOVEMENT

4.95

- Very compact and reliable
- Self starting one-second stepping motor has strong torque
- Powered by 1.5V AA battery that lasts for one year
- Supplied with two sets of hands, one short and one long
- ±15 second/month accuracy
- 56mm square, 15mm deep
Complete with data sheet, instructions and wall hanger 
bracket.
Cat. XC-0100

• NOT CHEAP BUT WHAT IS 
YOUR LICENCE WORTH?

- THE AUSSIE DETECTOR 
EXPORTED TO THE USA!

RADAR DETECTOR
There are many different detectors on the market. We 
studied them all and decided there is only one to stock, the 
best. The fabulous Computer-Heterodyne Micro Eye. The 
first radar detector with on-board computer. Detectors hanging 
from the windscreen obstructing vision are out. The compact 
Micro Eye measures 95mm x 101 mm x 38mm, slightly larger 
than a cigarette box.

APOLOGY
On page 11 of the April issue of EA the price of 

the KA 1498 AM tuner kit was incorrect. The 
correct price for the kit was $229 — not $129 as 

shown. We apologise to our customers for any 
inconvenience. «

$459.00

It has a range of up to 3km on K band and the X band is up to 3 
times that of conventional radar detectors. False alarms 
have been virtually eliminated since the micro-computer 
provides the detector with the ability to distinguish between 
the short pulses of mobile police radar and the constant 
emissions of microwave burglar alarms. The computer intel­
ligence of the Micro Eye gives it the ability to be the ONLY* 
detector available which can consistently and reliably pick 
up the ground speed pulses of mobile police radar. Is your 
licence worth $459?
Supplied with sunvisor or standard mounting brackets, full 
instructions and 12 months warranty.
*As stated in the manufacturers technical literature.
Cat. AR-0900

MV owner-

Cat. KJ-6662

rt\ “SPARKRITE” LOW COST
4 CAR ALARM KIT
This 'ow cost alarm is ideal for the budget conscious motorist It 
has many features:
★ 10 amp output relay
★ Optional door, bonnet switch input
★ Accessory loop
★ Horn relay and headlamp output
★ Optional entry delay i.e. external disarm switch can be 

fitted obviating need for entry delay
★ Exit delay
★ Auto alarm disable. (To meet local noise/enviromental 

rules)

Staggering value - fully imported

ONLY $39.95 "o"’u,k"

ot^ 
$6.^5

UHF/VHF INDOOR
The ultimate indoor antenna ■ built-in mixerfor UHF/VHF/- 
FM - wide frequency band from 40MHz to 890MHz - 
directional fine tuning possible with variable direction 
inner loop - easy to mount and will even hang on the wall - 
75 ohm impedance with coaxial cable and plug.
Cat. LT-3120

ULTRASONIC INTRUDER 
DETECTOR

This fantastic little kit attaches to virtually any car alarm (as 
sensor). It sets up an ultrasonic field inside the car that is

CÜB9

* MirROBEE

will be
detected and a trip signal sent to your car alarm. 
Complete kit and instructions. Cat. KJ-6650

ONLY $49.50

virtually immune tofalse triggering. Aspecial transmitterand 
receiver unit is supplied that can be unobtrusively fitted
inside the cabin. Any movement inside the cabin " '

$89.95$49.50“MANY THANKS CLIVE”
external case. 
Cat. XC-4900

MICRON DATA CASSETTE
A recorder designed soley for the purpose of data storage 
now at an unbelievable price.
• Slide volume control a must for quick cnecking of levels
• tape counter a must for easy location of programs
• Inbuilt piezo transducer enables you to listen to tape

6V DC operation ■ use with MP-3010 plug pack ensures 
low hum level (optional $12.50)
• Robust construction of both internal mechanism's and

SPECIFICATIONS:
★ Accuracy - 0.01% ± 1 digit
★ Linearity - ± 1 digit
★ Samples/Sec - 1.6
★ Temperature Stability - 50ppm/ C typical
★ Temperature Range - 0-35'C
★ Supply Voltage - 7.5 - 1 5V
★ Supply Current • 1 mA typical
Maximum DC Input Voltage - ± 20V

NEW
472 DIGIT LCD DPM 60

★ 200mV fsd ★ Digital Hold ★ 
★ Bandgap Reference * 

★ 10uV Resolution ★
A new 4’6 digit LCD DPM onering levels of performance, 
low current consumption and compact size never previously 
available. The DPM 60 features auto-zero, auto-polarity, a 
logic switched 200mV or 2V fsd, digital hold, programmable 
decimal points and a 1 mA current consumption. Automatic low 

and £ontinuity' flags are built into the 
Wmm 4 6 digit display. The DPM 60 can be readily scaled 
by the user to indicate many different units, amps, volts, 
ohms etc. Supplied complete with fixing bezel, clips and 
connector, the DPM 60 will suit many applications calling 
tor low-cost, high accuracy measurements in portable or 
bench instruments.
Cat. QP-5520

ft*
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NEW - HEATSINK TYPE 
CLAMPS FOR SOLDERING 
A pair of clamps, one straight, one offset.
Cat. TS-1652

$3.50

BLOOD-PRESSURE 
MEASURING MACHINE

Not a kit, tested and guaranteed.
One of the best presented items that we have seen for a long 
time.
This high quality SPHYGMOMANOMETER (to use the technical 
term) enables you to perform accurate blood pressure 
measurements at home without a doctor. (You should consult a 
doctor, of course, to interpret the readings).
The unit includes inflatable cuff, pressure gauge, hand pump 
and inbuilt pressure transducer which eliminates the need 
for a stethoscope.
Included is a comprehensive instruction booklet, blood 
pressure record keeping charts (plenty of spares), handsome 
vinyl case and even a 9V battery. All that you need to supply 
is an arm and blood pressure!!
Cat. QM-6100

only 
$79.95

MEW.'!-1

UNBELIEVABLE 
‘PHILIPS’ 
SPEAKER 
BARGAIN

We have made a massive scoop pur­
chase of genuine quality Philips 
European made Hi Fi speakers.
They are so good they are used in the 
fabulous ETI 4000 series Hi Fi.
If you thought the 4000/1 or4000/2 
systems were out of reach of your 
pocket - THINK AGAIN!

NEW!!!
HEART RATE MONITOR

Not a kit. Built, tested and guaranteed.
This fully self-contained unit enables you to monitor your 
pulse rate - anywhere!!
The unit features large, easy to read LED display and 
comfortable finger grip pulse sensor.
An exclusive feature is the bracket that enables you to 
mount the unit to tubular objects such as a bike (or exercise 
bike), weight training equipment etc.
NOW you can monitor your heartbeat accurately and easily 
while in the middle of exercise!!
The comprehensive booklet gives you explicit instructions 
on use of the monitor as well as mounting guidelines.
Once again this is a beautifully presented piece of equipment 
Included, are mounting bracket, vinyl case, instructions and 
9V battery.
Cat. QM-6110

WOOFER AD1 225O/W8 
NORMALLY S99.50 SAVE $30.00 

THIS MONTH $69.50 
LOW MID AD70620/M8 

NORMALLY $32.50 SAVE $5.00 
THIS MONTH $27.50 

HIGH MID AD02161/SQ8 
NORMALLY $44.95 SAVE $5.00 

THIS MONTH $44.95 
TWEETER AD01 60/T8 

NORMALLY $19.95 SAVE $4.00 
THIS MONTH $15.95

$201.90 value for $1 57.90 SAVE $44 
EVEN CHEAPER for a stereo set i.e. 2 each of 
the above $315.80
SPECIAL 8 PIECE SET PRICE $299!!

Normal price for 8 speaker set $399!!
Crossovers 2x4 (ETI4OOO/1) S200 Cat. CX-2637 

2x3 (ETI4000/2) $1 29.50 Cat. CX-2627

BACK IN STOCK - WE HOPE!! 
SUPER BRIGHT LED’s

200mCd @ 20mA Red 5mm Cat. ZD-1790
„ 1-9 69$ 10up62$ea

500 mCd @ 20mA Red 5mm Cat. ZD-1792
- 1-9 $2.95 10 up $2.50 each

80mCd @ 20mA Green 5mm Cat. ZD-1794
-OA 1-9 95<c 10 up 85$ each
160mCd @ 20mA Yellow 5mm Cat. ZD-1795

1-9 95$ 10 up 85$ each 
Remember! Your average 15 cent Red LED is generally 
around 1.8mCd at 20mA so imagine what you can do with 
»hese. WILL GIVE USEFUL LIGHT DOWN TO 1 mA!!

KAISE DIGITAL 
MULTIMETER SK6100

Check the specifications/features of this superb Dioital 
Multimeter.
• Autoranging with manual override
• Auto polarity displays - sign when probes reversed
• Overange indication "BlinK" and buzzer warning
• Low battery warning BATT sign shows
• Sampling rate 2 times second
• Power supply 2 x A penlight batteries (300 hours 

continuous operation)
• Fuse protected, spare fuse provided
• Zero adjustment, zero adjust button • a must if you 

change test probes
• LCD display, magnificent clear readout
• Inbuilt buzzer, available for continuity test, overload 

warning and switch warning
• Ranges ±1000V DC/600V AC. AC and DC current 

resistance 200 (resolution 0.1 ohm) to 2000K ohm 
(resolution 1 K ohm) in 5 ranges autoranging

5% °C. 0 8% AC .°“ $59.95
■ Incorporating

JHy IC1I ELECTRONIC AGENCIES
SYDNEY showrooms

117 YORK STREET PHONE: (02) 264 6688 and (02) 267 1614

CARLINGFORD TELEX 72293
Cnr. CARLINGFORD & PENNANT HILLS ROAD - PHONE: (02) 872 4444

CONCORD
115-117 PARRAMATTA ROAD PHONE: (02) 7453077

HURSTVILLE 121 forest road phone: <021 5707000

NUMBER 1 FOR KITS
POST AND PACKING CHARGES

$5 - S9 99 ($1.50) 
$25 - $49.99 ($4.50) 
$100 S198 (S8 00)

S10 $24 99 ($3.20)
S50 - $99.99 ($6.50) 
Over $199 ($10)

"Free INSURANCE for Road & Registered Post over $200" 
All heavy or bulky items (over 20kg.) sent Comet Road Freight $12 00 anywhere 

in Australia.
SHOP HOURS CARLINGFORD. CONCORD & HURSTVILLE

Mon - Fri 9am - 5.30pm: Sat - 9am - 12pm: Thurs night 8.30pm (Not Concord) 
SHOP HOURS SYDNEY

Mon - Fri 8.30am - 5.30pm. Sat - 8.30am - 12pm Thurs night 8.30pm

MAIL ORDERS AND CORRESPONDENCE: I P.O. Box 185. Concord. 2137

Mai I Order
By

BANKCARD
Via Your Phone^

STOP PRESS!! NOW OPEN ALL DAY SATURDAY (CONCORD STORE ONLY) 10»



Books &
Literature

All about
Satellite TV
ALL ABOUT HOME SATELLITE 

TELEVISION by Rick Cook and Frank 
Vaughan. Published by TAB Books Inc, 
Pennsylvania, USA, 1983. Soft covers, 
326 pages, 210mm x 130mm, 
illustrated with line drawings and 
photographs. ISBN 0 8306 1519 9. 
Available from Dick Smith Electronics 
for $14.95.
This book, written for the American 

market, is aimed at the layman rather 
than the professional engineer. It 
describes how satellite TV works, offers 
practical advice on equipment selection 
and installation, and discusses the pros 
and cons of satellite TV as it relates to 
the US scene: It is a practical alternative 
to network and cable TV? Can you set up 
your own ground station? What will it 
cost? What are the legal restrictions? 
What services are available?

Unfortunately, for the Australian 
reader who may be looking for advance 
information on satellite TV in 
anticipation of AUSSAT and the direct 
broadcasting service it will bring, this 
book will prove of little value. First, there 
are technical differences. All the 
satellites discussed in this book operate 
in the 4GHz (downlink) and 6GHz 
(uplink) bands, whereas Australia's 
system is to use 12GHz (downlink) and, 
14GHz (uplink) bands. As a result, typical 
performance figures for dishes and 
associated equipment, quoted in this 

book, have little bearing on the local 
scene.

Just as important are the legal and 
commercial differences. The United 
States does not appear to have a direct 
broadcasting service as planned for 
Australia and, in fact, part of the book is 
devoted to debating the possibility and 
desirability of such a service. Most 
satellite TV reception in the US is from 
satellites relaying signals on behalf of 
cable distribution networks, who regard 
private ground stations as illegal. There 
are some satellite subscription services 
but, again, there is much "illegal" 
reception of these signals.

While the book attempts to explain the 
satellite TV system in layman's terms, 
many of the explanations are far from 
satisfying and of doubtful accuracy. At a 
quick glance we noted the following: the 
suggestion that only those signals above 
1000MHz will penetrate the Heaviside 
layer; that the spacing between satellites 
in space is limited by the weak signals; 
the suggestion that the TV signals 
through the satellite are (time division) 
multiplexed and that they can still be 
received without the need for any 
special decoding.

Over one third of the book (110 pages) 
is devoted to appendices covering 
satellites and frequency allocations and, 
while these may be useful to US readers, 
they are of little value in Australia. Also, 
some, at least, of these lists have been so 
reduced in size that they have printed 
very poorly and are difficult to read.

Chapter 5 - Getting Stated in Satellite 
Television — probably comes closest to 
providing some useful background for 
the local scene. In spite of the technical 
differences already noted it does offer 
some broad information on the 
mechanics of erecting a dish, and some 
of the procedures necessary to 
determine the direction in which it must 
be pointed. While needing to be 
transfered to the southern hemisphere, it 
may still be useful.

Otherwise the book would be most 
useful in providing an insight into the US 
TV — and particularly the satellite TV - 
scene, the many legal problems which 
have arisen, and the obvious difficulty 
there is going to be in getting the mess 
sorted out.

Not particularly recommended. 
(P.G.W.)

Introduction to 
Satellite TV
INTRODUCTION TO SATELLITE TV by 

Chris Bowick and Tim Kearney. 
Published by Howard W. Sams and 
Company Inc, Indianapolis, USA. Soft 
covers, 142 pages, 215mm x 135mm. 
Illustrated with line drawings and 
photographs. ISBN 0 672 21978 6. 
Recommended price, $17.95.
Like the book reviewed above (All 

About Home Satellite Television) this 
book attempts to present the 
complexities of the subject at layman's 
level, but with more emphasis on basic 
principles than the "do-it-yourself" 
aspect.

Just how well the authors have 
succeeded depends a lot on the reader's 
technical background. The true layman 
— the non-technical man-in-the-street — 
would undoubtedly be lost (which is not 
necessarily a criticism), whereas readers 
of this magazine could probably digest 
most of it. In short, it is a much better 
effort than the previous one.

That is not to say that it has no 
shortcomings. In the early chapters, 
particularly, the authors allow 
themselves to be sidetracked in 
qualifying and expanding basic 
statements, and also become unduly 
repetitive in places. There is also the 
problem of trying to combine technical 
explanations with political, commercial, 
and legal problems.

And, as far as the Australian reader is 
concerned, the points raised in the 
previous review concerning the 
differences between the US 4GHz/6GHz 
system and the 12GHz/14GHz system to 
be used by AUSSAT still apply. 
However, there is a brief appendix 
devoted to the latter system.

The later chapters fare better than the 
early ones, and the reader with a general 
technical background, but lacking an
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understanding of satellite systems, 
should at least obtain a useful grounding 
from it.

The chapter headings are as follows: 
Chapter 1, Satellite Communications. (2) 
The Satellite TV System. (3) Receiving 
Antennas and Low Noise Amplifiers. (4) 
The Satellite TV Receiver. Appendix A, 
Glossary. (B) Direct Broadcast System. (C) 
Locating the Satellites and Aiming the 
Antenna. There is also a short 
bibliography.

For anyone wanting to "update" to 
satellite TV thinking, this book is 
probably the best we have seen to date 
and, at the price quoted, would seem to 
be reasonable value for money.

Our copy from Technical Book and 
Magazine Company Pty Ltd, 289 
Swanston St, Melbourne, Victoria, 3000. 
(P.G.W.)

INTERESTED IN ELECTRONICS?
THEN WHY NOTTURN YOUR HOBBY 

INTO A CAREER?

Alan Mulraney, Stott's Graduate, in his workshop.

In this fast-changing electronic world people with interest and 
training are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields:

Computers • Industrial Controls • Medicine 
Radio Communications • Domestic Radio & Television

Laser technology
PRINCIPLES & PRACTICE OF LASER 

TECHNOLOGY by H. M. Muncheryan.
Published 1983 by Tab Books Inc, Blue 
Ridge Summit, Pa. Soft covers, 130 x 
210mm, 298 pages. Illustrated with 
photos and diagrams. ISBN 
0 8 8306 1529 6. Distributed in 
Australia by Thomas Nelson Australia.
$25.00.
This text should not be confused with 

another book by the same author which 
was reviewed in the December 1983 
issue. This new book is quite different in 
content although the subject headings 
and treatment are similar. And in spite of 
the fact that the new book was 
published more recently it does not 
seem to be any more up to date. It does 
not cover the laser technology used in 
the latest compact disc players nor does 
it mention recent laser applications in 
surveying and agriculture.

In view of the fact that the earlier book 
is available in hard cover form at a lower 
price, it would be the better buy. (L.D.S.)

Electronics plays an important role in these and many other fields. 
With a Stott’s Home Study Course, training is easy, and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment.

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They’ll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you’ll study at your own 
pace, in your own home.

Send the coupon today. It may be the smartest move of your life.

CORRESPONDENCE COLLEGE
The name to trust in correspondence education.

Please send me free, and without obligation, 
full details of the following courses:

MR MRS MISS

ADDRESS

Stott s undertake that

(PLEASE PRINT)

AGE___

_________________ POSTCODE 
no sales counsellor will visit you

Melbourne, 140 Flinders Streel, 3000 Tel 63 6212 
Sydney, 383 George Street. 2000 Tel 29 2445 

Brisbane, Suite 3.65 Mary Street. 4000 Tel 221 3972 
Adelaide, 85 Pine Street. 5000 Tel 223 3700

W. Perth, 25 Richardson Street. 6005 Tel 322 5481 
Hobart, 150 Collins Street. 7000 Tel 34 2399 

New Zealand, Box No 30990. Lower Hutt Tel 676 592

The Stott’s range of courses 
in Electronics is:

Intro to Electronics
Digital Electronics for

Technicians. Servicemen 
Microprocessors 
AM Radio Receivers 
Radio TV Servicing 
Colour Television

ALA/ST5047/EA584
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.LEttersto 
Br the editor

More praise for the serviceman
We too would like to thank the 

Serviceman for the odd tip that comes 
along. For us it was a Toshiba C2022 
series. There is no doubt about it; 
whoever he is he's a clever so and so.

This brings me to the latest tale (March 
'84). I felt the point the serviceman brings 
up is more obvious in a small town 
where, after some five years in business, 
one gets to know just about every piece 
of equipment in existence for twenty 
miles around. Whether it be on/off 
volume controls on portable colour TV 
sets or cassette belts or HF transceivers, 
for the most part faults come in batches 
of up to five or six. Over the years it has 
become known as "knob", "belt", "audio 
IC" or "tranny" week etc.

We have had at regular intervals up to 
ten cassette radios with scrambled

No levy on blank audio tapes
If the record companies and their 

distribution networks are really 
concerned about illicit copying of 
their "album" recordings, they should 
take a good listen to the material that 
is released on prerecorded cassette 
tape. What a dismal, below standard 
product is on offer to the public 
(Dolby NR doesn't seem to help 
either). And consider that the tapes 
are available at usually the same price 
as the record. This must represent a 
lucrative part of their turnover.

The conscious tape (copy) 
enthusiast can buy quantity (10s and 
20s) top-quality blank 90 minute 
tapes for $5.00. The recording

Software for the Super-80 Computer 
The programs are:

Poker Machine Simulation 
Calendar Calculator 
Othello Game 
Investment Analysis 
Guessing Game 
List and Sort 
Fred The Shrink 
Simple Maths Drill 

Note: this book is exclusive to, and available only from, Electronics Australia, 57 Regent 
St, Chippendale 2008, PRICE: $4 or by mail: Send Money Order or Cheque to Electronics 
Australia, PO Box 163, Chippendale, NSW 2008. PRICE: $5.

volume controls — all various models 
and ages, which I feel disproves the 
"faulty batch" theory. I have it from a 
reliable source that it is caused by 
astrological influences, which after all is 
as good an explanation as any. Or 
maybe there is such a thing as electronic 
biorhythms!

Nevertheless it is strange, as the 
consistent problem is welcome, proving 
if nothing else that the mysterious ways 
of the planets favour the serviceman.

Please do not change the style of your 
magazine. A book full of glossy 
advertising does not make for interesting 
reading.

M. Bortella,
Service Manager,
Hydra Electronic Services, WA.

companies should be able to bulk 
buy top quality tapes, of 45 to 50 
minutes duration, for less than half 
that price. And they can still 
reproduce dozens of them in a matter 
of a few minutes. Add to that the ease 
of storing and transporting, no 
buckling problems and surface 
damage, and no expensive multi­
coloured glossy covers and sleeves.

No, I am with you Mr Editor, no levy 
on blank audio tapes.

Thank you for a thoroughly 
enjoyable magazine.

E. Van Rayvac, 
Seacombe Heights, SA.

Lotto Number Selector 
Triangle Solutions 
Mortar Attack Game 
Caves & Monsters 
Amateur Q Code Tutorial 
Directory For Caravan Parks 
Super-Pokey Game 
Tattslotto Numbers

Op Amps praised — 
but with a gripe

I am writing to comment on the article 
"Op Amps Explained", by Bryan Maher, 
in the March 1984 issue of "Electronics 
Australia". This is a well presented 
article, particularly in that, early in the 
piece, it shows that the principles 
originate in, and are readily applied to, 
things other than electronics.

This is a refreshing approach and it 
helps to show that electronics is only a 
part of the whole system of things, and 
not an entity in itself. I can only hope 
that this approach will be maintained in 
future articles. Unfortunately, the rule 
seems to be that, once the newness has 
worn off, the style changes and the script 
becomes less enjoyable to read.

One point that I hope will be tackled in 
future issues is that of split supply rails. 
They are a darn nuisance. I would like to 
know how they came about and why 
they are necessary.

I also have a gripe about something 
that occurs frequently in electronics 
magazines. It is that the diagrams and 
illustrations are rarely in the right place. 
This is disastrous in an article of this 
nature because, as the reading gets 
heavy, one has to concentrate carefully 
and then find that you have to flip back a 
page or two to look at a specific 
diagram. Most of the time both the script 
and the relative diagram are complex 
and would be better on the same page.

C. Serreyn, 
Whyalla, SA

Compact digital discs
I read in March EA the letter "Compact 

disc and quality control". I, likewise, was 
one of the very first purchasers of a Sony 
CDP101. There is a lot wrong with 
compact discs which could easily be 
dealt with in the early stages by 
consumer consensus. I have discovered 
two major faults not commented on.

Firstly, hiss and tape joins (?). The hiss at 
the beginning of Beethoven's Violin 
Concerto (Kremer-Marriner) is disgusting 
and the Zamfir Pan Flute recording has 
about a 2Hz excursion that is frightening 
during the half second it is on.

Secondly, many compact discs have 
only half the program material on them 
that they could have. Considering the 
high price of the discs, I feel that we are 
being ripped off. You really need to 
listen to and look at your discs before 
you buy them. If the disc is faulty and/or 
not fully recorded then make sure that it 
does not sell. If we accept rubbish, that's 
what we will be offered.

V. Marcollo,
Traralgon, Vic.
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WHAT'S NEW AT 
ROD IRVING ELECTRONICS

Ritron 11 Monitors are now available to increase our range of Data Displays. They feature a unique ad­
justable swivel base that tilts forward or back 30 degrees and swivels right to left 60 degrees.
Technical specifications are listed below:

SPECIFICATIONS — CRT SIZE: 12 inches non-glare 90 degree deflection. INPUT SIGNAL: 1 0-2.5V p-p composite 
video signal INPUT IMPEDANCE: Normal 75ohm, high approx 50K ohm. INPUT TERMINALS: RCA phone jack RISE 
TIME AND FALL TIME: Less than 25 us. VIDEO BANDWIDTH: 20 MHz ± 3dB. SCANNING FREQUENCY: Horizontal 
15.75KHZ ±0.5KHz; Vertical. 50Hz/60Hz; Horizontal Retrace Time, Approx 8.Sus; Vertical Retrace Time. Approx AVAILABILITY' Green PhoSDhor in Stock S189 00 BOOus. PHOSPHORS AVAILABLE: Amber. Green. RESOLUTION: Centre. 1000 Lines; Corner. 800 Lines; Geometric ’• rnospnor 10

distortion, 2% or less; Linearity, less than 2%. CONTROLS: Front. POWER ON/OFF. brightness contrast Rear V-Hold «mner rnospnor tally Maren »199.UU
H Hold. V Line, V-Size. SCHOOL AND DEALER ENQUIRIES WELCOME

APPLE™ COMPATIBLE DISK
SPECIFICATIONS

HIGH-SPEED ACCESS, HIGH ACCURACY POSITIONING instead of plastic CAM positioner or lead 
screws positioner, a high microprecision metal band positioner is adopted in the mechanism to posi­
tion the head,
BRUSHLESS DC DIRECT-DRIVE MOTOR Direct drive means that there is no improper belt seating, 
so the variations in speed and friction-producing side loading can be eliminated, which allows motor 
running lifetime to be over 10.000 hours.
MOTOR CLOSED LOOP SERVO Hall effect devices are utilized as speed control sensor in DC motor 
system, so motor can run stably and accurately.
SLIM, HALF-HEIGHT DRIVE The disk drive is only 41 mm high, it is only half the size of conventional 
models.
NO CONTACT WRITE-PROTECTED SENSOR Photo coupler is used as write-protected sensor. It 
means no damage, long lifetime and good reliability for disk media 
GENERAL SPECIFICATIONS
Capacity (formatted) 163K (20K bytes more than the original)
No. of tracks 40 tracks (5 tracks more)
No. of sectors track 13 to 16 sectors.
Disk rotation speed 300 rpm
Track density 48TPI
Track to track time Less than 6 msec

DRIVE ™W Ba Registered trade mark 
Apple Corporation

$365.00

INCLUDES 
CONTROLLER 
CARD

CARDS 
ALSO AVAILABLE. 

ASK AT OUR CITY STORE.

DO YOU NEED A CASE FOR A SINGLE BOARD COMPUTER
This stylistic low profile case will give your system the professional look it needs. This case comes complete with an en­
coded, parallel output keyboard. The keyboard is in its own case attached via a coiled connector, so it can be placed for 
maximum comfort. Sit one of our new swivel monitors on top and make your system look like it’s worth thousands Cut 
outs are for 2 x 5'4in Slimline disk drives GREAT FOR SINGLE BOARD COMPUTERS, TERMINAL CARDS. ETC.

CASE AND ENCODER KEYBOARD $249.00 Tax Ex S199.00
Dimensions:

W 
450mm

Box Cat. No. X11080

D 
295mm

H 
110mm

Dimensions:
W

Keyboard 450mm
K/B Cat. No. XI1Ô81

D 
195mm

H 
40 (2Smm)

NEW VIDEO MONITORS
Get a clear honest image !
Computer dato and graphic 
displays never looked 
better, brighter, sharper

High Resolution
• Recommended Display Characters: 

1920(80x24).

‘THE PRINTER PEOPLE’ SPECIALS
AS REVIEWED BY EA NOVEMBER '83

THESE ARE THE REAL THING. 
NOT A CHEAP SURSTITUTE.

A NEW PRINTER NOW!

CP-80/1, 
80-COLUMN
IMPACT PRINTER
SPECIFICATIONS SUPPLIED
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NEW DELUXE 
PRINTER NOW

’'Months 
J,°1 Irving

SCHOOL AND CLUB BULK BUYS 
Please ring tor pricing

• High quality non-glare CRT • Compact and Lightweight with all 
Controls Inside Front Panel • All units 100% Factory Burned 
m • 800 lines centre resolution • Suitable for Apple* - and 
other computers. (Apple is a registered trademark of Apple Com 
puter Company Inc) • Green or Orange Phosphor available
• 18MHz • First shipment arriving middle of June. 1983
• Direct Import Price for June

Green Phosphor $179 ($152 (Exempt) 
Orange Phosphor $189 ($159 Exempt)

Functional Specifications
Printing method — Serial impact dot matrix. Printing format — Alpha-numeric — 7 x 8 in 8 x 9 dot matrix field. Semi-graphic (character 

graphic) — 7 x 8 dot matrix. Bit image graphic — Vertical 8 dots parallel horizontal 640 dots serial line.
Character size — 21mm (0.083")-W x 2 4mm (O.O9")-H 7 x 8 dot matrix.
Character set — 228 ASCII characters. Normal and italic alpha-numeric fonts, symbols and semi-graphics.
Printing speed — 80 CPS 640 dots/lines per second.
Line feed time — approximately 200 msec at 4.23mm (1/6”) line feed.
Printing direction — Normal — Bidirectional logic seeking. Superscript and bit image graphics — Unidirectional left to right.
Dot graphic intensity — Normal — 640 dots 190.5mm (7.5") line horizontal. Compressed characters — 1.280 dots/190.5mm (7.5in) line 

horizontal. Line spacing — Normal — 4.23mm (1/6"). Programmable in increments of O 35mm (1/72") and 0.118mm (1/216").
Columns/line — Normal size — 80 columns. Double width — 40 columns. Compressed print — 142 columns. Compressed double width — 

71 columns. The above can be mixed in a line.
Paper feed — Adjustable sprocket feed and friction feed.
Paper type — Fanfold Single sheet. Thickness — 0.05mm (0.002") to 0.25mm (0.01"). Paper width — 101 6mm (4") to 254mm (10").
Number of copies — Original plus 3 copies by normal thickness paper.
Mechanical Specifications
Ribbon — Cartridge ribbon (exclusive use), black.
MTBF — 5 million lines (exclusing print head life).
Print head life — Approximately 30 million characters (replaceable).
Dimensions — 377mm (14.8")—W x 295mm (11.6")-D 125mm (4.9")-H incl sprocket cover.

Parallel CP 80 $399 Serial CP80 $559

GREAT VALUE 2000 Sheets “Keen Edge’’ Paper $39.50

ROD IRVING ELECTRONICS
425 High St., Northcote, Vic. 48-50 A'Beckett St., Melb., Vic.
Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 
Mail orders to P.O. Box 235 Northcote 3070 Vic.

Minimum P & P $3.00. Errors & omissions excepted.
Please address tax exempt, school, wholesale and dealer enquiries
RITRONICS WHOLESALE
1 st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923
_______________________________________ Telex AA 38897

DEALER ENQUIRIES ESPECIALLY WELCOME ON ALL THESE PRODUCTS



ONIY

pac

van

Name_ 
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____________________ P/Code.
Post to: Dick Smith Electronics

YOUR 
FREE 
Computer 
Information

Our CAT eats Apples!
PO Box 321 North Ryde NSW 2113 or call 
into your nearest Dick Smith Electronics Centre

A743/LL



More powerful than an expanded Apple lie plus 
compatibility-for less than half the cost!

Comparison: Dick Smith CAT vs Apple lie

The CAT is a trademark of Dick Smith Electronics

featl re CAT \pple 1 le

Processor 6502A 6502

Operating clock speed 2 MHz 1 MHz

RAM memory inbuilt 64K 64K

Maximum RAM possible 192K 128K

ROM memory inbuilt 32K 16K

Enhanced Microsoft BASIC? YES NO

Size of BASIC interpreter in ROM 24K 10K

Keyboard — number of keys 81 63

Numeric keypad YES NO

Function keys inbuilt 8 2

80-column text display inbuilt YES NO

# Average of quoted prices

ITATI RE (AT \pple 1 Ie

RGB colour output as standard YES NO

280x192 graphics: number of colours 8 6

560x192 graphics in colour YES NO

Sound channels 4 1

Disk drive capacity 140K 140K

Centronics type printer port inbuilt YES NO

Separate processor for keyboard YES NO

ROM cartridge slot YES NO

Cost of computer with 80-column text 
facility. RGB colour & printer port, 
floppy disk drive, controller & DOS 
and hi-res green screen monitor

$1485 $3170#

rat
DICK SMITH PERSONAL COMPUTER

$ 39.
S599.

$699. 
$349. 
$149. 
$ 99. 
$ 34. 
$ 34. 
$129. 
$ 39.

Basic CAT Computer X-75OO
Disk Drive X-7505
Disk Controller X-7510
Emulator Cartridge X-7530
Dual Joysticks X-7520
RF Modulator X-7550
RS-232C Serial Adaptor X-7515
Printer Cable (Centronics) X-7540 
Filer utilities Disk with DOS 
& Manual X-7512
High resolution RGB Monitor X-l 193

DICK SMITH
See page 98 for full address details.
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REVIEWS OF RECENT

Records & Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

TWO-PIANO RECITAL
Rachmaninoff. Suite No. 2, Op 17. Ravel. 
La Valse. Lutos Lawsky — Variations on a 
theme by Paganini. Duo Pianists Martha 
Argerich and Nelson Freiere. Philips 
digital disc 651 4369.

The cover of this unusual disc shows 
the two artists in a pose that suggests 
they're getting ready for a first class 
brawl. In a way this reflects their style on 
the record inside. The players often 
seem to be competing with each other 
as to who can produce the greatest 
number of notes in the shortest time.

The waltz — the second item in the 
Rachmaninoff Suite — produces a torrent 
of notes that completely destroys any 
idea of ballroom procedure. All that 
suggests the well-respected form is 3/4 
time taken at a speed that outlaws any 
tendency. Indeed it all sounds a bit 
pugnacious, except for a brief tune.

The next piece — a Romance — is all a 
bit reverberant and attention should be 
paid to primary adjustment of controls 
to get best effect. Here there are 
moments of great charm except when 
one piano seems to be trying to outdo 
the other with cascades of notes.

The concluding Tarentella offers 
another torrential outpouring of notes. 
Everything seems to be going too fast — 
a fault it shares with much of the rest of 
the Suite. The abrupt ending seems to 
leave everything up in the air. Also the 
blank space left over on both sides of the 
disc suggests more music could have 
easily been added.

I prefer the gorgeous orchestral version 

of Ravel's La Valse. In its two-piano form 
here there seem to be far too many 
notes. There are also some Chopinesque 
rubatos here and there that are alien to 
the text, glissandos skate up and down 
the keyboards and there is again a sense 
of urgent hurry. There are spots where 
the melody gets entirely lost under the 
weight of the accompaniment.

The recital ends with a short set of 
Variations by Lutoslawski. There is an. 
amusing statement of the Theme which 
is in nursery rhyme form and the brief 
rest goes very well indeed. The disc's 
chief interest, I venture to add, will be in 
its curiosity. (J.R.)

STRAUSS
Ein Heldenleben. Tone Poem. New York 
Philharmonic Orchestra conducted by 
Zubin Mehta, Glenn Dicterow (violin). 
CBS Digital Disc. D 377 56.

A couple of issues ago I reviewed 
another recording of Heldenleben. That 
was analog and this is digital and there is 
little to choose between the two. 
Perhaps the strings sound a little fuller in 
the previous version. But not long after 
the opening the complex bit of scoring 
seems directionless. To balance this, the 
ensuing "critics" bit sounds beautifully 
clear — and spiteful.

It is clear from the start that Mehta has 
the measure of Strauss at his tallest — if 
not greatest. Listening to a second 
reading so soon after the first exposes 
the inflationary tendency of the piece. In 
the first place Strauss obviously casts 
himself in the hero's role, a quite 
characteristic gesture. Next, after the 

second hearing, the piece seems much 
too long.

But despite the close count of merits in 
both readings, Mehta's reading is a trifle 
more humanised than his rival's. This 
difference stands out in their different 
treatments of the love passages where 
Mehta gets a surge on the male part of 
the narrative that is absent in his 
competitor's performance. Both solo 
violinists are fine as the garrulous, skittish 
wife though Mehta's tone is a trifle more 
modest than Osawa's full-voiced version. 
The technique of both in these difficult 
passages is dazzling for orchestral 
players.

Mehta wins on the heroic and romantic 
angle and his battle scene emerges a bit 
clearer. In both, Strauss emerges victor 
in an ennobled version of the first 
subject. Here is Strauss at his tallest, fast 
dwindling in size as he contemplates the 
vapid earlier incidents in his life in the 
"fruits of peace" section, some of it 
William Tellised on the cor anglais.

As I stated at the outset there is little to 
choose between the two recordings and 
I'll leave the ultimate choice to you. (J.R.)

RIMSKY-KORSAKOFF
Capriccio Espagnol. May Night Overture. 
Suite from Sadko. Suite from 
Snowmaiden. Philips digital disc. 
6514 306.

The size of the type used on the cover 
for the Capriccio is likely to make one 
overlook the three other mellifluous 
Rimsky pieces also recorded on this disc. 
The Capriccio is festively recorded, the 
digital process adding clarity at the 
expense of bloom to the exquisite 
scoring.

Zinman's handling of the opening 
Alborado is a little heavy-handed for a 
dawn serenade, more likely to infuriate 
the neighbours than to charm a beloved. 
But the rest of the movements go well 
enough, even brilliantly. It is unfortunate 
that the introduction to the main gipsy 
part, a passage notable for its original 
rhythmic layout, is quiet enough to be 
inaudible. This is such an original piece 
of scoring that it is a pity it is lost.

But the rest of this invigorating 
movement goes along scintillatingly with 
just the right carefree spirit.

The overture to the opera May Night is 
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still more responsive to digital 
treatment. Its many changes of mood 
and tempos are scrupulously observed. 
The whole is a brilliant parody of Glinka. 
In the suite from the opera Sadko the 
underwater bits are fine but the sound 
grows a bit confusing in the fortissimos.

The Dance of the Birds from the opera 
The Snowmaiden is great fun and I am 
happy to add that the women sing to suit 
Western ears and without the usual 
rasping tone of Eastern European 
women's voices. This piece also parodies 
Glinka. The Dance of the Clowns comes 
off very well. Altogether a nice relaxing 
record to listen to. (J.R.)

D’INDY-FRANCK-FAURE
D1NDY: Symphony for orchestra and 
piano on a French Mountaineer's song.
FRANCK: Symphonic Variations for Piano 
and Orchestra.
FAURE: Ballade for Piano and Orchestra. 
Philippe Entremont (piano) and the 
Philharmonia Orchestra conducted by 
Charles Dutoit.
CBS Analog Disc CX74192.

Here is a coupling of good pieces 
marred by indifferent recording. The 
early part of the D'Indy is very congested 
and reverberant. Entremont plays very 
well indeed without fuss or false 
expression. But the background is foggy 
with much distortion.

The balance also is all to blazes. It is an 
example of analog at its worst.

On the second side the Franck 
Variations is just as bad. Reverberation 
hangs over it like a thick fog. It is difficult 
to imagine how it got out to the public. 
And the Faure Ballade is no better.

What can be heard of the Philharmonia 
under Charles Dutoit is very much to 
their credit. Here is one I cannot 
recommend. (J.R.)

SUPER-CUT 1812
Tchaikovsky: 1812 Overture; Cappriccio 
Italien; "Cossack Dance" from Mazeppa. 
Played by the Cincinnati Symphony 
Orchestra conducted by Erich Kunzel. 
Telarc LP DGQR-10041 limited edition 
UHQR "Super-cut".

I would hesitate to repeat what has 
already been said about this recording, 
the most recent discussion being in 
"Forum" for January. It should be 
sufficient to confirm that this is the 
famous — or notorious — performance of 
the "1812" into which Telarc engineers 
mixed the sound of separately recorded 
carillon bells, plus 16 thunderous shots 
from period cannon.

What distinguishes this version is that it 
is a "limited edition UHQR super-cut' LP

pressing, issued for ultra-enthusiasts and 
collectors.

UHQR stands for Ultra-High- 
Performance-Quality Recording, 
produced by the Victor Company of 
Japan on special quality super vinyl. The 
pressings are much thicker, heavier and 
flatter than normal, with superior 
electrical performance and more 
resistant to wear.
While intended to be ultimate 

examples of phono record technology, 
discs like this are reportedly treated 
overseas like rare stamps or rare coins, 
changing hands for hundreds of dollars. 
Whether the same applies here I 
wouldn't know but the fact is that a few 
copies of the "1812" supercut are still 
available here — probably the remaining 
few in the world. If you have around 
$100 to spare and you want one, get in 
touch with PC Stereo Pty Ltd, PO Box 
272, Mt Gravatt, Qld 4122. (W.N.W.)

TCHAIKOVSKY
Symphony No. 4 in F minor, Op 36. 
Played by the Cleveland Orchestra 
conducted by Lorin Maazel. Telarc 
compact disc CD-80047. (From PC 
Stereo Pty Ltd, PO Box 272, Mt Gravatt, 
Qld 4122.)

Recorded in May, 1979, in the Masonic 
Auditorium, Cleveland USA, this is one 

of the recordings which helped focus the 
audiophile spotlight on Telarc and on 
engineer Jack Renner's approach: three 
Schoeps microphones, no "spotlighting" 
or monitoring during the performance, 
transformerless preamps and 
Soundstream digital tape mastering.

First issued in an audiophile LP version, 
the recording won high praise from the 
outset for its technical quality but, 
commercially, it faced the problem of 
having to sell at a higher price against a 
number of major-company releases. 
Since then, however, it has been 
established and accepted in its own 
right.

Available now on a Matsushita-made 
compact disc, the merits of the original 
recording are further highlighted. In 
complete contrast to the uninspiring 
jacket design, the opening stanza of the 
first movement, Andante Sostenuto, is 
rich in sonic colour with bass, treble, 
overtones and acoustic ambience a 
promise of things to come.

In fact, if you want a quick sampling of 
the sound texture and the dynamic 
range, it is necessary only to push the 
Play/Next pad three more times and 
listen for a minute or so to the start of 
the remaining movements: Andantino; 
Scherzo (Pizzicato ostinato); Finale - 
this, without readjusting the volume 
control. My tip is that you'll want to hear 
more, so be warned!

The booklet which comes with the 
recording contains biographical notes on 
the composer and his own observations 
about the motivation for the 
composition — observations which may 
have been somewhat tongue-in-cheek. 
That is by the way, however. If you're in 
the market for an audiophile version of 
the Tchaikovsky Fourth, this one is well 
worth considering. (W.N.W.)

SCHUMANN, LISZT
Fantasia in C, Op 17 (Schumann). 
Rhapsody Espagnole (Liszt). Song 
transcriptions of Schubert and Schumann 
(Liszt). Nina Lelchuk, piano. Digitally 
mastered LP album. Telarc DG-10075. 
¡From PC Stereo Pty Ltd, PO Box 272, Mt 
Gravatt, Qld 4022 Phone (07) 343 1612.]

Brilliant as a child musician, Nina 
Lelchuk was admitted to the Moscow 
Conservatory at 13 — four years before 
the normal age for admission — and, 
after eight years of training, graduated 
with a doctorate in 1965. Even before 
then, she had attracted the attention of 
conductor Charles Munch in a Paris 
competition and won high praise in the 
Van Cliburn competition in Fort Worth, 
Texas.

However, while she performed freely 
in the Soviet bloc countries she had little
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opportunity to record and remained 
relatively unknown in the West. Her 
fellow graduate Vladimir Ashkenazy 
moved to America in 1963 but it was not 
until many years later that Nina Lelchuk 
followed suit, making her debut as a US 
citizen in Carnegie Hall in October 1980. 
What we have here is her first American 
recording, made in April 1982, in 
Houghton Chapel, Wellesley College, 
Massachusetts.

Schumann's Fantasia in C, composed 
and published in the period 1836-39 and 
dedicated to Liszt, comprises three 
movements. The first (13' 52") is 
passionately phrased, the second (7' 
16") moderate but energetic and the 
third (11' 04") gentle by comparison. 
The recording is impeccable, both 
musically and technically.

However, Liszts Rhapsodie Espagnole 
(12' 35") which opens side two, provides 
the sonic spectacle of the 58-minute 
performance. With a soloist of lesser 
ability, and a recording system of lesser 
merit, the sparkling cascade of notes 
which mimic the Spanish sound would 
simply be a blur. But there is no blur 
here; the notes cascade from the 
Steinway like handfuls of coloured 
beads.

In sharp contrast to Rhapsodie 
Espagnole, Nina Lelchuk then indulges 
her propensity for making the piano sing, 
with transcriptions from Lieder: Track 2 
from "Der Muller und der Bach" 
Schubert/Liszt (5' 50"); track ,3 
"Aufenthalt" Schubert/Liszt (3' 32"); track 
4 "Widmung" Schumann/Liszt (4' 16").

Played gently, sensitively yet 
purposefully, these short items will 
beguile and relax, rounding off a very 
commendable introductory album.

As far as the recording itself is 
concerned, there is not the slightest 
suggestion of noise, distortion or 
overload to mar the excellent sound. 
(W.N.W.)

JAZZ ON CD
Night in Tunisia. Art Blakey and the Jazz 
Messengers. Philips compact disc 800 
064-2.

Those who invest in this Philips jazz 
recording will look in vain for the usual 
multi-page information booklet. What 
you get is a cover with a few pictures, a 
run-down of the CD system in three 
languages, a list of the titles, the names 
of the musicians and production credits. 
That's all.

In fact, the recording was made in the 
Victor studios in Tokyo on February 12, 
1979 — and it must have been quite a 
day. Art Blakey and his Jazz Messengers 
were involved in two complete and 
separate sessions, one for a direct-cut 
disc recording, and the other for a digital 
master tape.

In due course, both versions were 
issued in Japan on the Philips label: 
"Direct Session" (RJD-4) and "Digital 
Session" (RJ-7483). The titles, names and 
credits on the respective back covers 
were in English but the information sheet 
inside was in Japanese. They were 
imported into Australia in that form and 
released by MR Acoustics of Annerley, 
Qld, during 1981.

The CD version, now being distributed 
through Philips, is from the same master 
as the "Digital Session" LP, and the 
names, titles and credits are as given on 
the LP jacket. Presumably, Polygram in 
West Germany passed up the chance to 
transcribe the original background sheet 
into German, French and English!

For the record, there are three tracks: 
"A Night in Tunisia" (D. Gillespie/F. 
Paparelli) 18.OOmin; "Moanin'" (B. 
Timmins/J. C. Henricks) 9.41 min; "Blues 
March" (B. Golson) 6.37min.

The musicians: Art Blakey (drums); 
David Schnitter (tenor sax); Robert

Watson (alto sax); Valery Ponamarev 
(trumpet); James Williams (piano); 
Dennis Irwin (bass). They turn on 34 
minutes of free-wheeling jazz, which 
should appeal to devotees of the style.

Technically, the sound quality on the 
compact disc is fine, as it was on the 
other two versions, in their day. More 
than that I am not prepared to say. Busy 
jazz like this does not expose the noise 
floor to any extent, nor does it challenge 
the full dynamic range. As for the texture 
of the sound recorded, who can say 
what is the correct amount of "shimmer" 
on a top-hat or "edge" to an overblown 
trumpet?

Let's just say that, if you're into Art 
Blakey's kind of jazz, it will be brought to 
you faithfully by this new CD version. 
(W.N.W.)

■■■■■■■■■M
l

TOP GOSPEL SONGS
The Very Best: The top ten songs of 
1982. Word stereo LP, WSB-8909. [From 
Word Records Aust, 18-26 Canterbury 
Rd, Heathmont, Vic 3135. Phone (03) 
729 3777].

Each year, the Gospel Music 
Association, based in Nashville, 
Tennessee, USA, polls its members to 
select the ten best Gospel songs for the 
year. Grouped on this album are the 
songs selected for 1982.

The impact of the album is rather like 
that of a sampler disc, with different 
artists and different styles providing a 
variety that will please some and irritate 
others. The songs are relatively new, of 
course, again with the same potential: 
appealing to the "now" generation but 
not to those who are convinced that 
they don't write 'em anymore like they 
used to!

Without buying into that one, I list the 
track titles and artists: How Majestic is 
Your Name (Sandi Patti); I Have Decided 
(Bill Gaither Trio); El-Shaddai (Amy 
Grant); He's Still Working On Me (The 
Hemphills); He Will Carry You (Scott 
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Wesley Brown); Sing Your Praise to the 
Lord (Amy Grant); I Saw the Lord (Dallas 
Holm); He Set My Life to Music (Barbara 
Mandrell); Canaanland is Just in Sight 
(Florida Boys); We Shall Behold Him 
(Sandi Patti).

With artists of that calibre and backing, 
it is scarcely necessary to add that the 
performances are first-rate in their own 
category — from soft rock, through 
rhythm to theme solos.

Unfortunately, I was less than 
impressed by the technical quality of the 
disc. While the response was wide, and 
the noise background low, there was a 
distinct tendency to "edginess" on high 
level signals in the middle register. It may 
well pass unnoticed by some listeners on 
some systems but it's scarcely a disc that 
I could commend to hifi buffs. (W.N.W.)

DIGITAL RE-MAKE
David Bowie: Golden Years. Digitally re­
mastered stereo LP. RCA APLI-4792.

The endorsement "digitally re­
mastered" can mean something or 
nothing, depending on the stage at 
which the source material has been 
digitally encoded. If digital copies have 
been made from the original analog 
masters, the ultimate quality can be 
excellent, with little of the distortion and 
noise build-up that occurs with analog 
processing.

I would judge that this approach has 
been adopted for the production of this 
compilation of David Bowie songs, 
which spans the decade 1973-83. The 
quality throughout is both excellent and 
very even and, if you want to induce 
premature deafness by playing it at disco 
level, it will certainly stand that sort of 
treatment!

For Bowie fans, the track titles are: 
Fashion - Golden Years — Red Sails — 
Joe The Lion — Look Back In Anger — 
Scary Monsters (and Super Creeps) — I 
Can't Explain — Wild Is The Wind — 
Ashes to Ashes. The total playing time is 
just over 36 minutes. (W.N.W.)

SOUND OF BRASS
American Brass Quintet plays 
Renaissance, Elizabethan and Baroque 
music. Delos compact disc D/CD 3003. 
[From P. C. Stereo Pty Ltd, PO Box 272, 
Mt Gravatt, Qld 4122. Phone 
(07)343 1612.

Although this performance dates back 
to March, 1979, there is no need to 
discount the recording in any way by 
reason of its age. It was made in the 
Masonic Temple Auditorium, New York, 
well known as a recording venue, using 
B&K high-SPL condenser microphones 
and preamplifiers, battery-powered 
Studer mixer and Soundstream digital 
tape recorder. It is almost certain that 
the signal would have been transferred 
digitally to compact disc via a Studer 
Sampling Frequency Converter. (Nov '83 
issue, p39)

Not surprisingly, what comes through 
really is the sound of brass - normally 
involving two trumpets, tenor 
trombone, bass trombone and French 
horn, with small D trumpets and cornets 
as variants. The deeper toned 
instruments sound particularly full and 
rich, quite distinct from the incisive 
trumpets. Indeed, it is this very 
distinction which so uniquely exposes 
the structure of the music, particularly 
when played by a virtuoso group like the 
American Brass Quintet.

I must concede, however, that some 
may question the legitimacy of a 
souped-up brass-spectacular version of 
music conceived for the instruments and 
the mood of another era. If the recording 
is not for you on that account, so be it!

There are 19 tracks in all, averaging a 
little over two minutes each. They 
include "Battle Suite" (Scheidt), a 
selection of English Consort Music and, 
by way of a complete change, two 
segments from Bach's "Art of the Fugue". 
Then follow three German Festive 
Sonatas, two of Elizabethan Fancies 
(fantasies) and four of Venetian Baroque.

You can play them all at restricted 

volume, if that is your mood but, if you 
really want to hear "the sound of brass", 
you need to set the listening level at 
your ears to what it would be if you were 
seated in the auditorium. You'll realise, 
then, that this is a true audiophile 
recording of a fine performance — 
legitimate or not! (W.N.W.)

MORE MEMORABILIA
Elvis, Volume 4. A Legendary Performer. 
Mono and stereo LP, RCA, CPL-14848.

How do you produce yet another 
album for a seemingly insatiable market, 
when you've exhausted your supply of 
source material?

Answer: You search once again 
through the tape racks, looking for 
discarded material from recording 
studios, films, or TV and radio 
broadcasts.

On side 1 "When It Rains, It Really 
Pours" is noisy mono from a rehearsal 
session around 1954; "Interview" (1956) 
turns out to be a couple of scrappy 
fragments; "One Night" (1958) is badly 
distorted mono; "I'm Beginning to Forget 
You", also distorted, is a control room 
discard; "Mona Lisa" is marred by 
distortion and a tentative guitar 
accompaniment.

I doubt that even fans would relish 
much more of this sort of thing but the 
standard improves from there on and 
through side two. Most of the songs are 
marked "Unreleased", being previously 
unused takes from films or unused 
segments from broadcasts or concerts 
up to June 1972. The remaining titles:

Wooden Heart — Plantation Rock — 
The Lady Loves Me - Swing Down Sweet 
Chariot - That's All Right - Are You 
Lonesome Tonight? - Reconsider Baby - 
I'll Remember you.

Playing time is about 34 minutes. The 
album is endorsed "For collectors 
everywhere" and that would be a fair 
description. (W.N.W.)
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DIODES SLASHED

MINI BUZZER 1.5-5V DC
SENSATIONAL LOW PRICE

Handy little solid-state audio 
“Buzzer" or signalling device. 

Just the shot for communicator 
panels, or for timer alarms or in 

the car. Polarity conscious.

$5.95

95 X 152 ONLY $2.50H 0712

SOLDERING IRON STAND
UNIVERSAL 

TYPE
T1302

H1600 . .7.5 gm Pack
Hl 610 l50gm Pack

Heat conducting paste facilitates 
heat transfer from semi to 
Heatsink. One tube good 
for up to 30 T-03 package 
semiconductors.

We are proud to include Hitachi s latest oscillo­
scope in our range of test equipment.

it features: • Thin, light and compact design 
(310W x 130H x 370D mm, 6 kg) • Large 6 inch 
rectangular, internal graticule CRT • vertical

QUALITY ALTRONICS PRODUCTS
™ (OOS 999 OCT)

* H^cr PAY

NEW HITACHI F SERIES
SQUARE SCREEN DUAL BEAM CRO

V-212 DC to 20 MHZ, 1 mV/div, DUAL-TRACE

HEATSINK COMPOUND
BUY THE BULK 150g PACK — 

IT'S 378% MORE ECONOMICAL!

Fantastic 
Value

IN4002
IN4004
IN4007

mode triggering selection 
triggering of each channel • 
• High sensitivity 1 mV/div

to provide stable 
High accuracy ± 3% 
• Stable, low drift

design • tv sync separation circuit builtin • 
convenient X-Y mode for phase difference 
measurements • Tilting bail supplied. 00152

DIRECT IMPORT PRICES

Simple One Hole mounting — no more 
expensive panel cutouts, brackets.

56030 Fuse Holder.
S5975 Fuse 20 AMP.
S5976 Fuse 25 AMP.
S5977 Fuse 30 AMP.

each 
$4.50 
$1.95 
$1.95 
$1.95

10 + 
$4.10 
51.85 
$1.85 
51.85

OEM's — Please contact our wholesale Dept 
for wholesale prices.

1-9 10-99 100 UP
22C 19C 15C

CAT
Z0155

INSULATED
TO
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FREE FREIGHT ANYWHERE IN AUSTRALIA

MASSIVE 30 AMP 
RATED PANEL MOUNT 

FUSE HOLDER
Remember the hassle In providing high current 
circuit protection? The options are few — expen­
sive Industrial fuse assemblies costing S10 or more 
or circuit breakers (costing an arm and a leg), well 
here is the answer — our nifty new panel mount 
fuse holder It's like a big, big brother to the 
SAC Style. The 10 mm x 38 mm fuses are an 
industry standard of course — naturally though, 
ours cost somewhat less than Industry 
standard prices.
Panel hole size 15/16 inch Is perfect althpugh 
1 inch cr 25mm is OK.

AT LAST

Were
This 

Month 100 4
8c 6C 5C

10c 8C 7C
14C 10c 9C

55062 ' $1.95 ioup . $1.75

VERO TYPE STRIP BOARD
Alpha numeric grid. Pre drilled ,9mm, 2.5mm 

spacing, 95mm wide. 3 handy lengths.

$699.00

SUPER BRIGHT HIGH INTENSITY
SEIMENS 5mm RED LEDS

WERE 50C
SAVE A FORTUNE!

DC PLUG PACKS
ON FULLY APPROVED PLUG PACKS

HOW S THIS! 
CENTRONICS 

PLUGS

36 WAY 
P0870 

TOP QUALITY 
LONG LIFE CONTACTS 

- GOOD FOR 
THOUSANDS OF 
CONNECTIONS

ONLY

$12.00
WHY PAY 
$19.95?

Great for 
powering small 

Micro's, TV Games, 
Slot Car sets, etc. 

Eliminate the need 
for batteries, 

when testing or 
operating new 

projects.

M9000 
240V AC — 3, 4.5, 6, 7.5, 9, 

12v DC @ 300mA

ONLY $12.50

M9005
240V AC — 6, 9, 12V DC 

@ 500mA

ONLY.........
4 OR MORE

$14.95
$13.50

Both Plug packs come with 
Instructions and a 4 way 

multiplug 1.6m lead.

PHONE YOUR ORDER — ALTRONICS TOLL FREE 008-999*007



PHONE YOUR ORDER — ALTRONICS TOLL FREE 008-999-

14 DAY MONEY BACK. SATISFACTION j
* XU AT DIRECT IMPORT ALTR0NIC PRICES

DICK SMITH - EAT YOUR HEART OUT!

INSTRUMENT CASES
Our superb Instrument cases will give 

your projects the professional 
appearance they deserve.

WAS NOW 10 + 
H0480.........$13.50 $11.50 $ 9.50
H0482.........$17.50 $15.00 $12.25
OEM s — Manufacturers — Bulk users. 
Your product will look like It's 
straight out of "Hewlett Packard s'" 
factory with these brilliant low cost 
cases. Contact our Wholesale Depart­
ment for Bulk Prices.

H0480
size: 200 W X 
160D X 70H

H0482
VENTED 

size: 260 W X 
190D X 80H

KEY OPERATED SWITCH
HALF PRICE! BE QUICK

S2500 $3.50

19.5mm 
mounting hole 

required. Supplied 
witn two keys. Hundreds 

of applications for 
security type applications.

* Internal mounting posts enable a wide com­
bination of PCB s, Transformers, etc. to be 
accommodated (screws supplied).

* Removable front and rear panels. Attractive 
textured finish one side and plain the reverse 
side. (Enables direct engraving, silk screen 
printing etc. to plain side.)

* Top and bottom split apart for ease of con­
struction or service, integral feet Included.

* Great for test Instrument and other high 
grade projects.

* PCB guide rails provided internally allow 
vertical PCB positioning to several locations.

LOGIC 
PROBE

mode pulse length is visual
observation, in memory mode any detected level 
is continuously displayed until reset.

01272
WAS $29.50

* Directly powered from circuit under test (5 v> * 
Tested to 12.6 MHZ * DTL/TTL - CMOS Threshold 
selector * Circuit loading 30UA approx. * High- 
Low — pulse or memory led indication. Impulse

ALTRONICS
105 STIRLING ST. PERTH — FOR INSTANT SERVICE

008 999 007 TOLL 
FREE

(HQ) PERTH METRO AREA &IWWJ AFTER HOURS RECORDED SERVICE
All Mail Orders: box 8280, Stirling St, Perth, WA 6000.

ALTRONICS RESELLERS
Please note that resellers may not have all the items advertised in 
stock, and as resellers have to bear the cost of freight, prices may be 
slightly higher than advertised. ALTRONICS resellers prices should how­
ever represent a considerable saving over our competitors' prices.

Phone toll free 6am-8pm — for personal service, or take advantage of 
our 24 Hour 7 day p/week Bankcard phone order service. Give your 
name address with postcode, phone number, bankcard number and 
expiry date then your order — and presto your order will be process­
ed and back to you in a flash. — Please nominate Jetservice if you want 
overnight delivery.
52.50 delivery AUSTRALIA wide, we process your order the day re­
ceived and despatch via Australia Post. Allow approx. 7 days from day 
you post order to when you receive goods. Weight limited lOkgs.
54 50 delivery AUSTRALIA wide. We process your order the day re­
ceived and despatch via Jetsetvice for delivery next day.
BANKCARD HOLDERS CAN PHONE ORDERS UP TO 8PM (EST) FOR NEXT DAY 
delivery — SOUNDS incredible DOESN'T IT? Alright you cynics just try 
us! weight limit 33kgs. Jetservice cannot delivr to P.O. box numbers 
(Australia post would have a fit).
510.00 HEAVY HEAVY SERVICE —AUSTRALIA WIDE All Orders Over 10kgs 
must travel on the heavy service, that is — road express. Delivery time 
7 days average.

WA VICTORIA QUEENSLAND COFFS HARBOUR

COUNTRY 
ALBANY
BP Electronics. . 

ESPERANCE
41 2681

Esperance
Communications. ... 71 3344

GERALDTON
Geraldton TV and 

Radio........................ 21 2777

KALGOORLIE
Todays Electronics. . . 21 5212

MANDURAH

CITY
All Electronic

Components 
Ellistronics. . . 
MaGraths

Electronics.

CITY
Delsound P/L. 229 6155

662 3506
602 3499

347 1122

SUBURBAN
FORTITUDE VALLEY 
St. Lucia Electronics. . 52 3547 
PADDINGTON

Kentronics......................

WYALKATCHEM
D & J Pease...................

35 3227

81 1132

DARWIN
Ventronics...................... 81 3491

ALICE SPRINGS
Ascom Electronics.... 52 1713
Farmer Electronics. ... 52 2967

ACT
CITY
Electronic

Components 
Scientronics. . 
Australis . . . .

80 4654
54 8334
47 5172

SUBURBAN
BENTLEIGH
Absolute Electronics. 557 3971

BOX HILL SOUTH
Eastern

Communications. . . 288 3107

CHELTENHAM
Talking Electronics. . 550 2386

FOOTSCRAY
Acron Electronics. . . 689 1911

SOUTH CROYDEN
Truscott Electronics. . 723 3860

COUNTRY
BENDIGO
Lindrea & Johnson. . . 41 1411

MILDURA
Electronic and

Digital Services. ... 23 3380

SHEPPARTON

ECO Technics.

SALISBURY
369 1474

Colourview Wholesale275 3188
SLACKS CREEK
David Hall Electronics. 208 8808

COUNTRY

GV Electronics. 21 8866

CAIRNS
Thompson Instrument

Services...................... 51 2404
GLADSTONE
Purley Electronics. ... 72 4321
NAMBOUR
Nambour Electronics. . 41 1604
PALM BEACH
The Electronics Centre. 34 1248
ROCKHAMPTON
Purley Electronics.... 2 1058
TOOWOOMBA
Hunts Electronics. ... 32 9677
TOWNSVILLE
Solex 72 2015

LEWISHAM
PrePak Electronics. . . 569 9770

MATTRAVILLE
Creative Electronics. . 666 4000

CITY CITY
Protronics................... 212 3111 Avtek Electronics. .. 267 8777
Gerard & Goodman .

SUBURBAN

BRIGHTON

. 223 2222 David Reid Electronics 267 1385 

Jaycar. 264 6688
Radio Despatch.... 211 0191 

SUBURBAN 
CARLINGFORD

Brighton Electronics. . 296 3531 javcar ai? 4444
CHRISTIES BEACH CONCORD
Force Electronics. . .
KESWICK
Freeway Electric

.382 3366 Jaycar......................... 745 3077

DEE WHY

Wholesalers...........

PROSPECT
297 2033 Electronics.............. 982 7500

ENFIELD
Jensen Electronics. . 
REYNELLA

.269 4744 Aï,ek............................ 745 2122

HURSTVILLE
Force Electronics. . 381 2824 Jaycar......................... 570 7000

TASMANIA

CITY
□ & I Agencies.

GEORGE HARVEY
Hobart. . . 
Launceston

RESELLERS WANTED IN ALL AREAS (Including WA). 
Phone: STEVE WROBLEWSKI (09) 381 7233 for details.

23 2842

34 2233
31 6533

COUNTRY
ALBURY
Webb's Electronics. . . 25 4066

BATHURST
Sound of Music. . 
BROKEN HILL 
Crystal TV..............

31 4421

4803

Coffs Harbour
Electronics....

GOSFORD
Tomorrows

Electronics.... 

KURRI KURRI 
Kurri Electronics. . 
NEWCASTLE 
D.G.E. Systems. .

52 5684

24 7246

37 2141

69 1625
George Brown & Co.. . 69 6399 

NOWRA
Vimcom Electronics. . . 21 4011
PENRITH
Acorn Electronics. ... 21 2409

PORT MACQUARIE
Hall of Electronics. ... 83 7440

RAYMOND TERRACE
Alback Electronics. ... 87 3419 

RICHMOND
Vector Electronics. ... 78 4277

TAMWORTH
Landlink

Communications. .65 4622

TOUKLEY
TES Electronics. 

WINDANG
96 4144

Madjenk Electronics. . . 96 5066 

WINDSOR
M & E Electronic

Communications. ... 77 5935 B
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Micronews

Cabinet and keyboard 
for homebrew computers

The latest in Rod Irving's expanding 
range of computer products is a stylish 
case and detached keyboard for single­
board computers.

Moulded in white impact-resistant 
plastic, the two part case measures 45 x 
40 x 11cm, with two cut-outs in the front 
to suit 13cm half-height minifloppy disk 
drives.

The separate keyboard is 45cm wide 
and 19cm deep. Height at the rear is 
4cm, sloping to 2.5cm at the front, 
although two wire legs at the rear can be 
snapped down to increase the slope of 
the typing surface. The keyboard is 
serially encoded and connected by a 
generous length of coiled cable to a DIN 
socket at the side of the cabinet. A small 
circuit board in the cabinet converts the 
serial output of the keyboard to a 
parallel output, available via a length of 
ribbon cable and a dual-in-line plug.

The keyboard has 87 keys, including 
eight special function keys on the left 
and a numeric keypad on the right. It is 
modelled after the keyboard of the IBM 
PC, right down to the extra backslash 
key between the "Z" and the left-hand 
shift key (a real bugbear for touch typists, 
and probably the most criticised point of 
the PC).

The keys are white with black legends/ 
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and carry labels for single key entry of 
Basic statements on their front surface. 
Two keys on either side of the space-bar 
have holes for miniature LEDs, although 
these are not installed. These are the 
latching "shift-lock" key and another 
marked "power", although it seems an 
unlikely place for an off/on switch. The 
key action is smooth and positive and 
well up to professional standards.

The case is divided into top and 
bottom sections held together by plastic 
pillars and sockets tapped to take 
screws. Inside is the serial to parallel 
keyboard encoder already mentioned, 
mounted under a metal shelf which 
serves to secure the disk drives.

At the rear is an RCA socket for video 
and two miniature audio sockets for a 
cassette interface. All sockets are pre­
wired, and other metal plates, wires and 
mounting hardware are supplied for 
the disk drive mountings, power 
connection, and miscellaneous 
connections. Stick-on labels of 
metallised paper are provided for the 
video and cassette connectors.

Apparently the case is designed to take 
single-board computers such as the "Big 
Board II", and for the price it would be an 
excellent complement to any home­
brew computer system. Cost is $299 
including sales tax, and it is available 
from Rod Irving Electronics, 425 High 
Street, Northcote, Vic or 48-50 A'Beckett 
St, Melbourne. There is also a mail order 
"hotline" on (03) 481 1436.

IBM to offer Unix for PC
In a significant move for the 

microcomputer industry, IBM has 
announced that it will offer Unix for the 
IBM PC in an operating system known as 
"Personal Computer Interactive 
Executive", or PC/IX.

Features of the PC/IX include a full­
screen editor, standard Unix functions 
including networking, command 
languages, file monitoring, text 
processing and programming 
development tools, a C compiler and 
multi-tasking capabilities. It runs on the 
IBM PC-XT with at least 256K of memory 
and a 10 megabyte hard disk drive.

Unix originated at Bell Labs, the 
research arm of AT&T, and has an 
extensive following in universities 
throughout the world. Various versions 
are already available for the PC but IBM's 
announcement of an "official" version is 
expected to appeal to large users and 
technical groups.

Koala TouchTablet 
simplifies graphics input

The Koala "TouchTablet" is a pressure 
sensitive pad which converts the 
movement of a stylus or pointing finger 
to X and Y co-ordinates which can be 
read by a computer. Versions are 
available for the Apple II, Commodore 
64 and VIC 20, IBM PC and Atari 
personal computers.

The Koala Pad has an active area of 
120mm square in an attractively styled 
white plastic case. A stylus is provided 
and is simply a blunt pointed plastic rod. 
Pens and biros are not recommended 
for use with the pad as sharp points may 
mar the surface of the pad. Two large 
buttons above the pad active area are 
used to select drawing or movement 
without drawing on the screen.

We were attracted to the Koala pad 
because it appears to solve a common 
problem with computer graphics - the 
initial input of designs - at a fraction of 
the price of professional quality digitising 
tablets. We tried the version available 
for the Commodore 64, in conjunction 
with a ROM cartridge containing a 
"KoalaPainter" program.

The KoalaPad plugs straight into the 
first joystick port of the Commodore 64. 
With the software cartridge in place the 
system comes up with a "sign-on" 
routine with a koala bear nestled among 
gum trees. Following sign-on, a graphic



Low cost MicroBee 
EPROM expander

For those who want the convenience 
of using two sets of Microbee EPROM 
software without the expense of the 
larger Avtek "Multiprom" board, Avtek 
Electronics also has a smaller and less 
expensive add-on, the XM-1 (for early 
model MicroBees) and the XM-2 (for the 
MicroBee IC).

The board takes two sets of EPROMs, 
such as Wordbee and Edasm, and allows 
the user to choose between them by 
simple commands from the keyboard. 
Four EPROM sockets, a 24-pin DIP 
connector and switching logic are 
mounted on the board, which connects 
by a short length of cable and a second 
DIP connector to the original EPROM 
sockets inside the MicroBee.

Apart from plugging in the chips and 
connector only two solder connections 
need to be made to install the board. 
The XM-1 board suits early model 
MicroBees and those using 2532 type

EPROMs (with serial numbers starting 
with 8). The XM-2 model suits the 
MicroBee IC and also responds to PAK1 
and PAK2 commands. Cost is $19.95 for 
the XM-1 and $16.95 for the XM=2.

For further information contact Avtek 
Electronics Pty Ltd, 119 York St, Sydney, 
2000, (02) 267 8777 or PO Box Q3O2, 
Queen Victoria Building, Sydney, NSW, 
2000:

menu of options appears on the screen.
Options available include drawing with 

"brushes" of various sizes and shapes, 
lines, boxes, circles and solid shapes, a 
"Fill" command, "Copy" and a command 
to allow pictures to be stored and read 
from disk. Selecting an option is a matter 
of moving a flashing arrow on the 
screen, using the bit pad and stylus, and 
then pressing on the surface when the 
arrow is positioned over the required 
command.

One feature we particularly liked was 
the ZOOM command, which allows a 
selected area of the screen to be 
magnified by a factor of about 16. The 
magnified area can then be worked on 
with whatever command is in current 
use, and all changes made on a pixel by 
pixel basis will be transferred 
automatically to the normal size 
drawing.

All commands can be active in one of 
16 colours or one of a range of patterns. 
These patterns alternate pixels of two 
different colours to create tones and 
apparent textures on the screen. Two 
independent screens are available for 
drawing and parts of one picture can be 
copied into the alternate screen at any 
time.

The KoalaPad is excellent for freehand 
doodling and the construction of 
geometric shapes. Considerable practice 
is required, however, before the bit pad 
stylus can be manipulated with' total 
confidence. Part of the problem is the 
small active area of the pad, 

approximately one-quarter the size of a 
video monitor display. All movements 
on the pad are amplified by a factor of 
four on the screen. Some other minor 
limitations of colour placement are 
inherent in the Commodore 64, but 
these only appear in complex drawings.

"KoalaPainter" uses the bit pad well 
and is an excellent introduction to 
"computer art", but it will not be the end 
of the KoalaPad's capabilities. Without 
any software, the KoalaPad appears to 
the Commodore 64 as a joystick, and 
can be used with any program in exactly 
the same way as the Commodore 
joysticks. Applications in music, games 
and data input come to mind 
immediately, and we suspect that the 

KoalaPad will have a long and useful life 
with any computer enthusiast.

Readers thinking, by the way, that the 
KoalaPad must be an Australian 
invention will be surprised to learn that it 
is in fact manufactured by Koala 
Technologies Corporation, California, 
USA.

Price of the KoalaPad is $149.95 
accompanied by "KoalaPainter" software 
on disk or $169.95 for the pad with ROM 
cartridge software. Our review model 
was kindly supplied by OziSoft Pty Ltd, 
GPO Box 4475, Sydney, NSW, 2001, who 
distribute a wide range of software for 
the VIC 20, Commodore 64 and Sinclair 
Spectrum computers at their sales office, 
Suite 33/8-24 Kippax St, Surry Hills, NSW.



Micronews
Computer Aided Design 
software for micros

AUTOCAD is a two dimensional 
computer-aided design and drafting 
system which runs on a variety of low- 
cost personal computers and is suitable 
for a wide variety of applications in the 
architectural, mechanical, electrical, 
hydraulics and civil engineering fields.

The system allows the user to create 
menus using text files and to define 
libraries of shapes by drawing them on 
the screen using a mouse, lightpen or 
digitising pad. A large set of editing 
commands allows screen design objects 
to be moved, copied, modified, erased, 
rotated or scaled in any combination, 
while repetitive patterns are created 
automatically. A zoom facility is

G-Pascal for the
Commodore 64
An advance new programming 

language for the Commodore 64 is now 
available from Gambit Games of 
Victoria. "G-Pascal" is a structured Pascal 
compiler with additional features to 
support the graphics, sprites, music and 
internal timer of the Commodore 64 in 
games programs.

In all, C-Pascal contains 76 separate 
extensions to the Pascal language to 
support the unique features of the 
Commodore 64 as well as major Pascal 
constructs.

The language compiler is self- 
contained so that once it is loaded from 
disk or cassette it can be used to edit, 
compile and test programs continuously 
without further disk or cassette access. A 
built-in text editor with "find and 
replace" capability aids program entry 
and correction, and compilation speed is 
quoted as 6,000 lines per minute.

Programs can be saved and retrieved 
from disk or cassette and are stored in a 
compressed format which allows large 
programs to be used without adding 
excessively to storage requirements or 
loading time. G-Pascal itself occupies 
16K of RAM, leaving considerable space 
for programs and graphics effects.

An 80-page user manual is supplied 
with the compiler, including a step-by- 
step guide to getting started and detailed 
instructions on all graphics and sound 
effects commands as well as error 
messages.

Further information is available from 
Gambit Games, PO Box 124, Ivanhoe, 
Vic 3079. Phone (03) 497 1283.

provided for added detail.
Dimensions of all objects are 

maintained as floating point numbers for 
accuracy and objects may be aligned or 
forced to conform to a grid displayed on 
the screen. Up to 127 layers and colours 
may be used, allowing selective viewing

Imagineering special offer 
to training seminars

Imagineering has announced details 
of an "education licence agreement' 
which will allow microcomputer 
dealers and professional 
organisations to obtain software for 
use in training seminars at significantly 
discounted prices.

The special price allows discounts 
of up to 90% on software and 
peripherals for use in training. 
Software from Visicorp and Micropro

Interface problems solved
MicroPro Design has announced the 

release of a range of communications 
interfaces to suit all popular 
microcomputers and covering the 
configurations most often required when 
attempting to connect incompatible 
pieces of computer equipment.
Most of the interfaces are 

microprocessor-based with LED 
indication of settings and switch 
selectable operating modes. Custom 

or the plotting of drawings as if on 
transparent overlays. Plotter output is 
available with a resolution of 0.025mm.

Further information on the AUTOCAD 
system is available from MCS 
Microcomputer Systems, 502 Miller St, 
Cammeray, NSW. Phone (02) 923 1137.

are included as complete packages 
while other Imagineering products 
are available at up to 50% off retail.

An application form must be 
completed for each training course, 
giving complete details of the course, 
the product being taught and the 
name of the instructor etc.

Further information is available from 
Mr Phil Woolley, Marketing Manager, 
Imagineering, 759 Harris Street, 
Ultimo, NSW (02) 212 1411 or in New 
Zealand from Mr Paul Dixon, 
Imagineering, 1-3 Arawa Street, 
Auckland (09) 39 6266.

variations are also possible for particular 
applications.

The range includes IEEE488 to RS232, 
Centronics to RS232, RS232 to 
Centronics, RS232 to RS232 buffer and 
RS232 to 20mA current loop converters, 
all housed in robust aluminium 
enclosures and powered from the mains.

Further information is available from 
MicroPro Design, PO Box 153, North 
Sydney, NSW, 2060. Phone (02) 
438 1055. £
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MODEL 175 AUTORANGING 
BENCH/PORTABLE DMM

KEITHLEY INSTRUMENTS

The new Model 175 Autoranging Bench Digital Multimeter, from 
Keithley Instruments, Inc., combines the measurement 
capabilities of much higher-priced system DMMs with several 
new features to extend its utility, yet retain simplicity of use. 
Ideal for use as a bench meter in production or lab work, this 4-1/2 
digit autoranging DMM also has a field-installable battery option, 
making it fully portable. Fast autoranging (up to 200ms per rangé 
change on DCV) enables the user to concentrate on getting the 
reading without worrying about choosing the appropriate range.

For more information on the Model 175 Autoranging DMM, or on a variety of 
other industrial electronic testing and measurement equipment, contact:

The Model 175 features digital calibration for reduced cost of 
ownership, as many users can now calibrate the meter in-house 
With the Model 1753 IEEE-488 (GPIB) option, the 175 is the 
lowest-priced lEEE-interfaceable DMM available.
Model 175's 100-point data logger monitors drifts, determines 
rates of change, and collects response curve data without a 
printer, output cables, or complicated hook-ups. The data logger 
has six different store rates from one reading/400ms to one 
reading/hour, and data recall is “push-button” easy.

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
VIC. 2 JACKS RD.. SOUTH OAKLEIGH. 3167

PHONE <03» 579 3622 TELEX AA 32742
N.S.W, 559A WILLOUGHBY ROAD, WILLOUGHBY, 2068

PHONE (021 95 2064. TELEX AA22978.
S.A. 31 HALSEY RD.. ELIZABETH EAST, 5112 

PHONE: (081 255 6575 TELEX : AA 88125 I

Other features of the Model 175 include:
• 4-’/2 digit LCD display with annunciators for function, range and 

feature indication
• 10pV/1 OmQ/1 OnA sensitivity
• 0.03% basic DCV accuracy
• True RMS AC
• 10A capability
• 100kHz bandwidth in AC
• dBm/relative function
• Relative reference
• Max/Min reading hold
• Safety input jacks
• Front panel accessible amps fuse

Next month in Electronics Australia *

Cruise control for cars
Commercial cruise controls are available but usually 
cost around $200. This do-it-yourself unit can be built 
for less than half that figure (about $60) and uses 
readily available parts.

Heat controllers
These mains control units are designed for use with 
electric blankets, vertical grillers, radiators, and in other 
heat control applications. There are two versions: one 
featuring manual control and the other thermatically 
controlled.

Yamaha CD-X1 
compact disc players
Retailing for just $599, Yamaha’s CD-X1 compact disc 
player is now the lowest priced model on the market. 
June “Electronics Australia" features a full review of this 
interesting newcomer.

Function Generator 
enhancement
Did you build the Function Generator described in April 
1982? This simple add-on circuit lets it operate as a 
digital frequency meter and improves the linearity of the 
coarse frequency control.

‘Although these articles have been prepared for 
publication, circumstances may change the final con­
tent. However, we will make every attempt to include 
the articles featured here.
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en

EA NOVEMBER ’83

en

PARAROLIC MICROPHONE $15

œ
ETI-268 NICAD 
FLOAT CHARGER

en
$9.00 ETI MARCH ’83

fv

Keep your NiCad batteries in tip-top 
condition with this cheap, simple 
charger.

y

it«

$19.95
en

ETI JUNE ’83

en

eti 182 POWER

Simple, low cost programmer for the 
MicroBee can program 2716s. 2732s 
and 2764s.

en

en

ETI-688
en

en

en

BIPOLA 
PROM 
PROGRAMMER

$47.50 eti JUNE’83

ETI-668
MICROBEE EPROM filen
PROGRAMMER 04/.OU
ETI FEB '83

ETI-162 30 V/1 A
FULLY PROTECTED 
POWERSUPPLY A.^rn 
ETI DEC’83 2)4/.OU
The last power supply we did was the 
phenomenally popular ETI-131. This 
low cost supply features full 
protection, output variation from 0 V 
to 30 V and selectable current limit. 
Both voltage and current metering is 
provideden

en

ETI-164 ZENER TESTER

$9.50 ETIMAY 83
A simple, low cost add-on for your 
multimeter This checks zeners and 
reads out the zener voltage directly 
on your multimeter It can also check 
LEDs and ordinary diodes

48-50 A’BECKETT ST, MELBOURNE 3000 VIC PHONE (03) 347 9251

Build a low cost parabola, along 
with a high gain headphone 
amplifier to help when listening to 
those natural activities such as 
babbling brooks, singing birds or 
perhaps even more sinister noises. 
The current cost of components for 
this project is around $15 including 
sales tax, but not the cost of 
batteries or headphones.

★

ETI-1512 
ELECTRIC FENCE 
TESTER

$24.50
ETI FEB ’83

No more checking the feel of a fence 
with a blade of grass (and maybe 
ending on your...). This project tells 
you how much your fence energiser 
delivers and can be used for 
fault-finding oh a fence.

ETI-153 
TEMP 
PROBE

Can measure temperature from 
-50°C to +150°C. It simply plugs 
into your multimeter—great for 
digital multimeters Accuracy of 
0.1 °C resolution of 0.1°C.

ETI-654 APPLE II
ANALOGUE/DIGITAL INTERFACE

$159.00 ETI MARCH ’83

This project will give your Apple a set 
of 8-bit digital inputs and outputs 
plus one analogue input and one 
analogue output. Applications 
include: driving a robot, recording 
science experiment results, etc. 
(digital only shown).

ETI-334 AUTO TESTER

$17.00 ET! JAN ’83

Just the thing to keep in the glovebox 
or toolkit to find those nasty electrical 
bugaboos that occur at awkward 
times. Simple to build, simple to 
use

TV PATTERN GENERATOR $25

en

enEA NOVEMBER '83

■8 
163

CO

ETI-1516
MODEL ENGINE $41.50
IGNITION SYSTEM
ETI JUNE '83

Get sure starts every time and no 
more glow plug burnouts on your 
model engines.

ETI-323 HEADLIGHT £-«7 cn
DELAY UNIT $ I f .UU

Park your car and turn off the lights. 
Can't see where you're going? Press 
the button and the headlights come 
on to light your way. switching off 
automatically after 50 seconds. This 
is a simple, easy to build, low cost 
project.

Every digital workshop should have 
one' Can be used to program the 
popular fusible-link PROMs like the 
74S188/288. 82S23 and 82S123 
etc

ETI-335 PUSHBUTTON-
PROGRAMMABLE 
WIPER CONTROLLER

$28.50 ETI MARCH ’83

No more fiddling with knobs and not 
getting the delay between wipes that 
you want.—this windscreen wiper 
controller is simply programmed 
with two pushbuttons to provide the 
wiping delay you need

en

Make sure your TV is up to the mark with this 
low cost Pattern Generator which uses just 
seven ICs and gives three patterns: Dot, 
crosshatch and blank raster. The current cost of 
parts for this project is approximately $25 
which includes sales tax but not the cost of a 
modulator or 9V mains plugpack.

ETI-163 ei7K
LAB SUPPLY V I I U
Fully variable 0-40 V current limited 
0-5 A supply with both voltage and 
current metering (two ranges: 0-0.5 
A/0-5 A). This employs a
conventional series-pass regulator, 
not a switchmode type with its 
attendant problems, but dissipation 
is reduced by a unique relay 
switching system switching between 
laps on the transformer secondary

en

en

ETI-1515 DRILL/BLENDER 

CONTROLLER $27.50
This project provides a full range of 
speed control for appliances having 
universal' ac motors. Once the 

speed is set. the motor will maintain 
that speed from no-load to 
heavy-load. Great for drills, blenders, 
grinders, etc.

en

ETI-461 GENERAL PURPOSE
BALANCED _____
INPUT PREAMP $20.00 
eti DEC ’83

This project can be used as a 
balanced mic amp. with low 
impedance input, a low or high 
impedance input differential amplifier 
or a balanced input instrumentation 
amplifier

en

RADIOTELETYP
CONVERTER _ $20.00 FOR THE MICROBEE v

m Have your computer print the latest 
news from the internation shortwave 
news service. Just hook up this 
project between your shortwave 
receiver s audio output and the 
MicroBee s parallel port. A simple bit 
of software does the decoding. Can 
be hooked up to other computers 
too.____  ________________________

O)

Mail Order Delivery Instructions: Minimum Pack and Post $3.00 for Australia Post Please a.iow extra for bigger orders and Certified, Airmail or Registered Post.
Minimum order is $5.00. Please address orders to Mail Order Department, PO BOX 235, NORTHCOTE, 3070. VICTORIA. PHONE (03) 4811436.
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100's SOLD

VIDEO ENHANCER $35
NAIL FINDER

Essential for the home han­
dyman the Nail Finder will help 
locate timber studs behind 
Gyprock or plasterboard wall 
surfaces as well as locating 
pipes and wiring buried in walls.

EA OCTOBER 83

SPEED SENTRY $21

Like tone controls in a hifi amplifier, touch 
this Video Enhancer.

up the signal with
EA OCTOBER 83 MOTORCYCLE INTERCOM $40

Paying speeding fines can be a painful business. Build this 
Speed Sentry and avoid further pains in the wallet

1000'« SOLD

TRANSISTOR TESTER $15

EA SEPTEMBER 83

Have you ever 
desoldered a 
suspect transistor, 
only to find that it 
checks OK? 
Troubleshooting 
exercises are often 
hindered by this 
type of false alarm, 
but many of them 
could be avoided 
with an "in-circuit" 
component tester 
such as the EA 
Handy Tester.

motorcycle intercom

a

EA Feb 84-------
Motorcycling is fun but conversation between rider and
passenger is usually just not possible. Build this intercom 
and you can converse with your passenger at any time while 
you are on the move.

SLIDE CROSS FADER $85.00

50V 5A LABORATORY 
POWER SUPPLY

New switchmode supply can deliver anywhere from three to 
50V DC and currents of 5A at 35V or lower. Highly efficient

E^May, June 1983 $140.00

CAR ALARM
$29.00

This Car Alarm uses the 
battery earth strap as a 
sensor to detect when a 
"courtesy" light or other 
electrical load occurs when a 
thief enters a vehicle The 
circuitry is simple and immune 
from false triggering 
problems. ETI July 81

PHONE MINDER ' $25
EA Feb 84

CAR IGNITION KILLER

VIDEO AMPLIFIER $15

EA AUG 83

Dubbed the Phone Minder, this handy gadget functions as 
both a bell extender and paging unit, or can perform either 
function separately.

±12V RAILS FOR 
POWER SUPPLY

Bothered by smeary colours, signal beats 
and RF interference on your computer 
display? Throw away that cheap and nasty 
RF modulator and use a direct video 
connection instead. It's much better.
The Video Amplifier features adjustable gain 
and provides both normal and inverted 
outputs. Power is derived from a 12V DC 
plugpack supply. INCLUDES JIFFY BAG

LAB

EA July 1983

$13

LOW OHMS 
METER 
$34.50 
mow many times have you 
cursed your Multimeter when 
you had to measure a low-value 
résistance. Well alas, with the 
"Low Ohms Meter" you can 
solve those old problems and in 
fact measure resistance from 
100 Ohms down to 0.005 
Ohms. ETI 158 November 81

An inexpensive addition to the 50V 5A Lab Power Supply 
which should prove its worth many times over. It provides 
additonal fixed ± 12V outputs for lower power 
applications.

Activated by your car's headlights, the Driveway Sentry' 
will turn on a driveway or garage light so that you can make a 
safe exit from your car on the darkest of nights. At the end of 
five minutes, it will automatically turn the light off again

Most car burglar alarms are easily 
circumvented, but not our cunning 
“Ignition Killer”. This sneaky antitheft 
device uses a 555 timer to place an 
intermittent short circuit across the points. 
Until disabled by its hidden switch the 
circuit effectively makes the car 
undriveable — a sure deterrent to thieves!

SEPTEMBER EA 1982

Mains or battery powered, this electric fence controller is 
both inexpensive and versatile Based on an automotive 
ignition coil, it should prove an adequate deterrent to all 
manner of livestock. Additionally, its operation conforms to 
the relevant clauses of Australian Standard 3129

EA GUITAR BOOSTER

$17.50

48-50 A’BECKETT ST, MELBOURNE 3000 VIC PHONE (03) 347 9251
Mail Order Delivery instruction«: Minimum Pack and Post $3.00 tor Australia Post. Please allow extra tor Digger orders and Certified, Airmail or Registered Post.

______________________ Minimum order is $5.00. Please address orders to Moil Order Deportment, PO Box 235, NORTHCOTE, 3070, VICTORIA. PHONE (03) 4811436,_____________________



Information centre
IGNITION KILLER: I have a 1983 Ford 
Laser with breakerless ignition. Will the 
"killer" in its present form not damage 
the car system when connected to the 
coil negative. (W.F., Canterbury, NSW) 
• If the ignition killer is active for only 
short periods it is unlikely that any 
damage would result to the ignition 
system. However, if a thief abandons the 
car with the ignition system "hot-wired" 
it is possible that the coil could overheat 
and eventually burn out. This is 
preferable to having the car stolen but if 
you also want to prevent damage to the 
coil we suggest installing a 33Q/5W 
resistor in series with the relay contacts.

The problem of heavy current flowing 
through the coil is worse for cars with 
solid state ignition fitted as original 
equipment because the coil has such a 
low DC resistance. It is highly unlikely, 
by the way, that the solid state module 
would be damaged by the ignition killer. 
IGNITION KILLER: The ignition killer 
project is a great idea! However, I've 
thought of a couple of things that could 
make it better.

Firstly, the "disable" switch should be 
taken from "reset' (pin 4) of the 555. This 
should be tied high via a pullup resistor 
so that the unit is permanently enabled, 
but when taken low via a switch from pin 
4 to earth, the unit is disabled. This has a 
number of advantages over the original 
placement:
1. A burglar hopefully snipping this wire 
would only permanently enable the 
device (rather than disable with the 
original design).
2. It reduces the switch wires to one, as 
the other side is connected to a 
convenient earth under the dash.

Secondly, to any thief with half a brain, 
a couple of extra wires across the H/T 
coil leading to a box is going to look a bit 
suspicious — snip — no more ignition 
killer. This might not look so bad if the 
box was marked "electronic ignition" of 
similar.

Another possibility is to make the unit 
very small and mount it inside the H/T 
coil — there's enough room if you don't 
use a PCB and use a compact relay. This 
would only leave one extra wire (enable) 

to give an indication of an anti-theft 
system.

However, this approach is probably 
beyond the scope of most of your 
readers, not to mention a number of 
technical difficulties — like the H/T coil 
being full of transformer oil which could 
lead to premature component failure if 
not properly sealed (how well does a 
relay full of oil work? I suppose it would 
solve the problem of relay click 
attracting the thief's attention!). (D.C., 
Rosanna, Vic.)
• We agree that, at first sight, using the 
reset pin of the 555 as the enable/disable 
control is attractive. However, in the 
electrically noisy environment of a car, 
using the reset pin with a long wire to 
the on/off switch is asking for trouble. 
You would be likely to have intermittent 
false triggering.

It is far better to have the 555 
completely disabled by removing power 
via the on/off switch. At least that way 
there can be no false tripping of the relay 
and no likelihood of stalling in the wrong 
place.

How to dim fluorescent lights
AUTODIM: I have built two of the 
Autodim units which you published in 
January 1981. The reason for this type 
of unit is that I have a theatrette and I 
felt this would be the answer to 
house lights and curtain lights.
The house lights being 

incandescent, I have no trouble at all, 
but the curtain lighting uses 
fluorescent tubes and the problem 
here is when the light reaches about 
half-brilliance it starts to pulse so I am 
unable to bring it up to full on, 
without severe pulsing.

I have previously had the lights on 
manual dimmers and they worked 
OK, so the question is do you know 
of a modification which will cure this 
problem? (K.T., Ashwood, Vic.)
• As a general rule, light dimmer 
circuits using Triacs are not suitable 
for fluorescent lights. There are a 
number of reasons for this. First, 
fluorescent lights present a largely 
inductive load to the dimmer circuits 
which most are unable to handle 
because of the inevitable spike 
voltages which are generated when 

the Triac turns off at the end of each 
mains half-cycle.

At best, these spike voltages may 
cause the lamp to flash on and off in 
an uncontrollable fashion, as you 
have found. At worst, the spike 
voltages may destroy the Triac. The 
way around the problem is by using a 
commutating network across the 
Triac. This consists of a series RC 
network which is selected to suit the 

load driven by the Triac and it 
reduces the spike voltage to a safe 
value.

The other problem associated with 
dimmer circuits is that fluorescent 
lights will not start reliably at low 
settings of the dimmer. The reason 
for this is that the energising voltage 
for the tube heaters is inadequate for 
the required electron emission and if 
a starter circuit is used, the initial tube 
current will be too low to give the 
required tube firing voltage.
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Only one wire need go directly to the 
coil negative and even if both wires go 
directly to the coil it should be possible 
to rout them behind the coil so that they 
are well nigh invisible. And if the thief 
does find the wires to the ignition coil 
you would be able to console yourself 
that he was really determined to pinch 
your vehicle. Even the best alarm will not 
stop a really determined thief. 
Unfortunately.

As far as the suggestion of building the 
ignition killer inside the coil is 
concerned, it is just not on. The above 
remarks about electrical noise apply 
even more so here. Not to mention the 
physical problems of coil flashover to 
foreign components mounted inside the 
cap!
FLOW/ECONOMY METER: March 1983 
had a project on a fuel flow/economy 
meter for motor vehicles. This project 
used a fuel sensor which could be 
purchased from Dick Smith and I have 
purchased one. I want to make a fuel 
flow meter for my boat and for this 
purpose a lot of the features on your 
project are superfluous.

What is required is simply a circuit to 
provide a digital readout of the signal 
from the fuel flow sensor in litres per 
hour or gallons per hour. Can you 
suggest how your original circuit could 
be changed to perform this simple 
function, or is there someone I can 
contact to get such a circuit design. (P.K., 
Cold Coast, Qld.)

The only way to reliably dim 
fluorescent lights is to rewire the 
fittings so the heaters are 
permanently energised from a 
constant voltage, ie, not affected by 
the dimmer operation. The 
accompanying circuit which is 
reprinted from our September 1970 
issue (and originally from the STC 
"Components Review") shows the 
required circuit arrangement. The 
circuit shown is for a 20W tube but 
the principle could be adapted to any 
tube rating.

In addition, more than one 
fluorescent tube may be controlled 
provided there is a separate ballast 
inductor (CH1) and heater 
transformer (T2) for each tube. The 
AC06DR Triac may be substituted 
with any 6-amp 400V type such as the 
SC141D from GE. The 2SE656 may be 
replaced with a C103 or C106 and the 
2SH16 unijunction transistor replaced 
with a 2N2646.

Transformer T2 (Ferguson RDT1TP) 
is the tube heater transformer and has 
two separate windings which deliver 
between 3.7 and 3.8 volts with 
sufficient current for any tube rated 
between 20 and 65 watts.

Electronics Australia Reader Service
''Electronics Australia" provides the following 
services:

PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be handl­
ed more speedily if projects are positively iden­
tified, and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available.

CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage.

PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative.

PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in­
dividual projects, either in person at our office, or 
by telephone.

REPLIES BY POST: Limited to advice concerning 
projects published within the last three years.

• It is not possible to modify our March 
1983 design so that it has a digital 
readout instead of an analog display. 
You would have to discard the circuit 
completely and start again. The 
approach you need is similar to that used 
in Circuit & Design Ideas for May 1983. 
To get a reading in litres per hour you 
would have to use the fuel flow sensor 
to clock the 74C926 counter (pin 12) and 
provide a fixed timebase for latch and 
reset signals.

However, we are not sure that a digital 
display would be as effective as the 
analog unit we designed because, 
inevitably, there would be fluctuations in 
the reading. This is in spite of the fact 
that marine engines use constant throttle 
settings for long periods.
LOG PERIODICS: I am a beginner 
hobbyist with electronics and would like 
to build an antenna from the article by 
M. Taylor, EA March 1984. I was hoping 
to get the best reception value for now 
and future years and so figured designs 1 
& 5 on a pole together would make 
sense. Is that feasible? If so, do I simply 
wire their harnesses in parallel coupling 
to a 75Q coax?
Also, could you expand the 

explanation of the "stub termination" 
and the fitting "feeder termination 
length" as, for some reason, I am unable 
to clearly understand the notes on these? 
(D.S., Rozelle, NSW.)
• You have not indicated what you 
want the antennas for but we assume 
that you are mainly concerned with TV 
reception. In that case, design number 
one should be adequate for your 
purpose since you are an inner city 
dweller.

On the other hand, if you really do 
wish to feed both these antennas into 
the one cable, it would be necessary to

Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment.

OTHER QUERIES: Technical queries outside the 
scope of “Replies by Post" or submitted without 
fee may be answered in the "Information Centre" 
pages, at the discretion of the Editor.

COMPONENTS: We do not sell electronic com­
ponents. Prices and specifications should be 
sought from advertisers or agents

BACk ISSUES: Available only until our stocks are 
exhausted. Within six months of publication, face 
value plus 30c for post and packing for each 
issue. Seven months and older, $3 (includes post 
and packing and storage fee).

REMITTANCES: Must be negotiable in Australia 
and made payable to "Electronics Australia". 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation.

ADDRESS: All requests to the Assistant Editor 
,™nics Australia"' Box ’63, Chippendale'

combine the two signals by means of a 
suitable diplexer. In essence, this is a 
combination of a low pass and a high 
pass filter which stops the antennas from 
loading each other.

Note also that if you did install both 
antennas on the same pole you would 
have to space them about three metres 
apart to achieve the best performance 
from each. That would result in a fairly 
long pole.

As described in the fourth article in our 
series "How to obtain better TV 
reception" in October 1983, the stub on 
a log periodic antenna is merely a length 
of short circuited feeder (coax cable) or a 
wire loop (or can be aluminium tubing) 
of a particular length which is included 
to match the antenna load. What the 
stub does is to balance out the reactance 
of the antenna over a fairly narrow range 
of frequencies and thereby make the 
antenna a more resistive source.

As far as the "feeder termination 
length" is concerned, it is the effective 
length of the stub. For a stub of 833mm, 
as specified for design one, you will need 
twice that length of aluminium wire or 
strip. Note that the stub can be folded 
back along the underside of the boom.
LOG PERIODIC DIPOLES Allow me to 
thank you for the series "How to obtain 
better TV reception". As an "ultra-fringe" 
viewer, they have been much 
appreciated. I had great fun playing with 
the computer program and converting it 
to run on a Microbee. The point of all 
the effort was to design a high gain 
antenna for channel 11. I am now 
uncertain on two points, largely to do 
with the mechanics.

On page 79 referring to dipole length, 
does this mean that the gap is included 
within the length or that the harness gap
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is excluded? In either case, I assume that 
there are gap dimensions that it would 
pay not to exceed.

In referring to the feeder termination 
length does this run around the corner 
(a) or not include the corner (b) as seems 
more likely? Again I thank you for a 
most interesting magazine. (J.L., 
Ravensthorpe, WA.)
• As far as the dipole length is 
concerned it does include the harness 
gap. Depending on whether you use 
standard antenna hardware or make 
your own the harness gap can be around 
70mm or so. The "feeder termination 
length" is the length of the stub which 
means that the length of aluminium strip 
required is twice that value.

Incidentally, if you require a high gain 
antenna only for channel 11 it would be 
wise to consider the single channel Yagi 
designs presented in part five of the 
series, in the November 1983 issue. 
These antennas would be smaller than a 
log periodic array of similar gain and 
somewhat easier to make.

MUSICOLOUR IV: I have built the 
Musicolour IV for disco purposes and 
also to colour my room. Since I built it, 
people have asked me to do something 
similar for operation in a car and I think 
something can be done using the 
Musicolour IV circuit procedure. We can 
cancel the cost of the transformer and 

the rectifier diodes. (A.C., Bossley Park, 
NSW.)
• It would be no simple task to adapt 
the Musicolour circuit to use in a car, 
running from the 12V battery supply. For 
a start, the Triacs in the Musicolour run 
from AC and being a regenerative 
switching device, cannot be made to 
work on DC. By regenerative we mean 
that once the device is turned on it 
cannot be turned off unless the current 
drops to zero of its own accord or the 
supply voltage is reversed.

If a low voltage Musicolour device was 
designed it would have to use power 
transistors to drive the lamps. And 
probably heat dissipation in the 
transistors would be a problem so it 
would be necessary to use switchmode 
techniques to control the power to the 
lamps.

Frankly, we would be loathe to 
promote the use of a Musicolour device 
in cars anyhow. They might be 
permissible in boats, caravans and in the 
back of recreation vehicles but even 
there we are not convinced there would 
be much use for it. Unless we get some 
indication that readers are keen on the 
idea that is one that we will give a miss.

PORTABLE COMPUTER: I am going to 
buy a VZ200 soon and would really like 
a portable computer but I can not afford 
one. So I am writing to ask if you would 

publish a project which was fairly simple 
which has these features: LCD display as 
shown on the bottom of page 106 in 
your January issue, EPROM programmer, 
EPROM banking card, RS232 interface 2k 
RAM up-grade and a battery pack to 
power it and the computer. (M.C., 
Parkside, SA.)
• Sorry, but we cannot do it. If you wait 
a few years we are sure that such a 
computer will be cheap. It is not at the 
moment.

Notes & Errata
IGNITION KILLER (February 1984, File No 
3/AU/38): There is a possibility of 
damage to the ignition coil in the event 
of the "killer" circuit being operated for 
an extended period. To prevent this, 
connect a 33Q/5W resistor in series with 
the relay contacts.

HOW TO OBTAIN BETTER TV RE­
CEPTION Pt 6 (March 1984, File No 
6/MS/14): The parameter alpha is 
incorrectly defined. It should be half the 
angle of the virtual apex of the array. 
Also, in the formula for the relative 
length of the antenna, the divisor term 
should be Bs and not Bx. Note also the 
dipole length in each case includes the 
spacing between the respective harness 
connection points. -

» • « a

OSCILLOSCOPES From Japan
WORLDWIDE RECOGNITION FOR QUALITY AND RELIABILITY

■— t» ,

MO-1252 
35 MHz 

2-Channel 

$749*
I ■ *

MO-1251
(with component 

tester)
20 MHz

2-channel

$525
Sensitivity: 5mV div-10V div: 1mV div at x5 Mag
Bandwidth DC or 10 Hz-35 MHz
Sweep Mode: NORMAL. AUTO. SINGLE. DELAY
Trigger Delay: INTEN D. DELAY’D. 1pS-100mS.
Trigger Source: INT, LINE. EXT. EXT 10
X-Y Operation & Z-Axis modulation.

□ KIKUSUI

PROBES (x 1/ x 10) 
SUPPLIED WITH 
EACH CRO AT NO 
EXTRA CHARGE!

Sensitivity: 5mV div-20V div; ImV'div at x5 MAG 
Bandwidth DC or 10Hz-20MHz 
Sweep Mode NORMAL. AUTO 
Trigger Source: INT. CH2. LINE. EXT 
X-Y Operation & X-Axis modulation.
Component Tester: for R.L.C & diodes.

EMONA CATALOGUE ’84 — INSTRUMENTS & 
COMPUTERS AS AVAILABLE ON REQUEST.

UNBEATABLE VALUE FOR A 2-CHANNEL CRO
COS-5020 

20 MHz 
2-Channel 

$469*

Ideally priced for: 
• Hobbyist 
• Schools 
• Laboratories 
• Workshops 
• Amateurs

Sensitivity: 5mV diov-5Vdiv;
1 mV div at x5 MAG 

Bandwidth: DC or 10 Hz-20 MHz. 
Sweep Mode: AUTO. NORM, SINGLE 
Trigger Source: CH1. CH2, LINE. EXT 
X-Y Operation. CHOP and TV.

• Add 20% Sales Tax if applicable

EMONA INSTRUMENTS (NSW) RADIO PARTS GROUP (VIC.)
Natona°AustraNa Bank Bldg., 2nd Floor, 562 SPencer S,reet- WeSt MelbOurne 30°o3 TeL <°?> 329’7888
661 George Street, 1097-1103 Dandenong Road. East Malvern. Vic. 3145
Sydney NSW 2000 Tel: (02) 212-4815, 212-3463 Te| (Q3) 211-8122
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122 Pin ROAD, NTH CURL CURL 
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 

TELEPHONE 93-1848.

SUPER SPECIAL 

GRAMO MOTOR 
AND PICKUP 240V

3 speed 33-45-78 Includes 
cartridge and 

stylus turnover 

$12
P&P NSW $2.75 
INTERSTATE $4.20 
WA. NT $5.20

SUPER SPECIAL

FM STEREO KITS

Sets of 3 modules includes FM tuner decoder 
and if detector. Circuit diagram supplied

ONLY $22 ppm.«

Send stamped envelope for copy of Elec­
tronics Australia magazine review of the units.

VU & BALANCE METERS

mn,,A $2 00

PP 
70 cents

S TIRE O VU $3 00

VALVE SOCKETS
9 pin 25c — 7 pin 25c — octal 25c.

DUAL VU METER $3

70 CWt»

ICs
74LS76N 50c SAA505U $2.50
74SL74N 50c 747S08N 50c
74LS00N 50c 74L392N 50c
14011UB 50c 74LS174N 50c
S041P $1.00 SN29848N 50c
2612N 50c MC14011UE 50c
74LS157N 50c NES560N 5Oc
53114N 50c 74LS90N $1.50
MM531 14N 5Oc 74LS93N $1.50
HEF4024BP $1.50 SC87024P $2.50
MM57186N $2.50 S7646211B $1.00
NES66N 50c 74LS90N 50c
HEF4024BP HEF4011BP 50c
74LS76N 5Oc 74LS10N 50c
MC1306P 50c SN29862N 50c
2112B 50c HEF4019BP 75c
2112N 50c NES66N 50c
SC87024P $2.50 NE566N 50c

SPEAKER 
2-way crossover 

networks 

$2

CRYSTALS for colour TV $1 each

SPEAKER TRANSFORMERS 
for valve radios 

7000 to 15 ohm $4.50 
7000 to 3.5 $3.50

455KC IF Trans for valve radios 
$1 each

Aerial OS coils 
75c each

VORTEX TAPE DECK 
MOTORS 

$10

CAR RADIO
Suppressors 

5 for $1

SPECIAL
Chrome 7« shaft push-on knobs. 10 for $1. 

Usual price 60c to 80c each.

IC SOCKITt
24 pin 35c
28 pin 40c
18 pin 25c

TRANSISTORS AD161-162 $1 pair 
1OO mixed Capacitors, fresh stock, all 

handy values $2 
AD 149 $2 pair

100 mixed resistors, handy values $2

STICK RECTIFIERS
For colour TV 75c each

SUPER SPECIAL JVC CD FULL 4 CHANNEL 
MODEL 4VR 1006 AM/FM TUNER AMPLIFIER

40 WATTS RMS
Normal price over $600 
our price only 
$195 each 
instruction 
manual included.
PP NSW: $2.75 
Interstate: $3.80 
TAS: $4.50 WA/NT: $7.00

POTS ROTARY
Vt Meg
1 Meg 
100K
100K Switch
50K Double Pole Switch
7.500
10K Switch
250K
50K
20K
10K Min Pots
50/ohm
V2 or 1 Meg Switch
V21 meg dual Concentric tapped 

at 100K
2 meg ganged double pole switch
1 .5 meg dual ganged
2 meg ganged log
1 meg dual ganged
V2 meg dual ganged LIN
25K 50K dual ganged Concentric 

double switch
200K single line
20K wire wound
dual log 10K
100K dual ganged linear pots
10K sub min log pots
250K ganged pots
25K in ganged pots

50c
50c
30c
50c
50c
30c
50c
30c
30c
30c
25c
50c
50c

$1 
$1 

50c
$1 
$1 

75c

$1
30c
75c
75c
75c
50c
75c
75c

CLOCK MODULES 
NATIONAL

CIRCUIT 
DIAGRAM 
SUPPLIED

Micro switches to suit. 4» 
Included Ow

SLID! POTS
Va meg dual
1 meg dual
2 meg dual
25K dual
250K dual
1 K dual
50K single
250K single
1 0K single
2 meg single

$1 
$1 
$1 
$1 
$1 
$1

50c 
50c 
50c 
50c

MEASURING 
POWER
PLUS

Model DT-830. The accuracy and functions you need 
at a sensible price. Extreme electrical and mechanical 
ruggedness combined with the highest accuracy in its 
class.
□ 30 ranges, including transistor testing, audible 

continuity test
□ Auto zero and auto polarity. Sampling time 0.4sec
□ Voltage inputs protected to 1000V, Ohms and 

Current to 250VAC
□ Basic Accuracy ±0.5%
Model DT-860 Autoranging, fast sampling (0.5sec). 
high resolution and moderate price: :
□ Continuity buzzer with fast(0.4sec) response

(sampling time other ranges 0.5sec)
□ Built-in stand
□ Basic Accuracy ±0.5%

For further details and latest prices contact:
BENELEC Pty Ltd
1 Greville Street, Randwick. N.S.W. 2031
Phone: (02)665-8211 Telex: AA20181 BENELC
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“Electronics Australia’’ is one of the longest running technical publications in the 
world. We started as “Wireless Weekly’’ in August 1922 and became “Radio and Hob­
bies in Australia’’ in April 1939. The title was changed to “Radio, Television and Hob­
bies’’ in February 1955 and finally, to “Electronics Australia’’ in April 1965. Below we 
feature some itmes from past issues.

May, 1934

Pictures by radio: The latest apparatus 
for the transmission of pictures by 
wireless (which could not be 
conveniently and economically made in 
Australia) has now reached here, and 
AWA engineers are now engaged in 
adapting and modifying the equipment 
for installation in the Beam Service. 
When this is completed it will be 
possible to transmit photographs, 
fingerprints, handwriting, cheques, 
drawings, and other documents across 
the world.

The first picture transmission was 
carried out by Mr Fisk between Australia 
and London as early as 1929, but this 
was of a purely experimental nature.
Phasing out the carbon mike: It is said 
that the new BBC ribbon microphone, 
developed on the moving coil principle 
by a young research worker called 
Alexander, may become the BBC 
standard type. The BBC now has a 
"Microphone Research and Studio 
Technical Committee,” which 
endeavours to improve transmissions; 
the committee is said to be thinking of 
changing from the Reiss microphone to 
the Western Electric type, especially for 
outside broadcasts.
Early radio-teletype: The American 
Government is testing tele-typewriters, 
or typewriters operated by wireless, on 
the American Federal Airway between 
Baltimore and Washington. If the tests 
are successful the Government hopes to 
effect a substantial saving in land-wire 
costs. In this present test the tele­
typewriters will be used for weather 
forecasts.
The rating game, 1934: A Dr Nevil 
Hopkins, of New York, calculates that 
most listeners use mains sets, and he 
says that a knob on all receivers, joined 
to the mains, could be fitted up so that

when an announcer wished to know 
how many people were listening to his 
program he could just ask all listeners to 
press the knob on their sets; this would 
make a slight change in the current drain 
from the power-house, and the power­
house, by measuring the change, could 
estimate fairly accurately how many 
people had pressed the button.
Who dun it? The BBC has begun a new 
"chain serial" story for Friday nights. One 
well-known writer begins a mystery 
story, and next week another well- 
known writer takes it up, etc. This series 
is to be opened up by Agatha Christie, 
and then it will be taken up by Dorothy 
L. Sayers, Compton Mackenzie, and 
Walter de la Mare, among others.
Line out: Geneva police are trying to find 
out who cut the lines carrying the Austria 
versus Switzerland football description 
on March 25. The game was the biggest 
of the season; there were 25,000 
spectators, and the match was half-way 
through when someone cut the line. The 
police feel that political feeling was 
responsible.

May, 1959
Soon, a man in orbit: The American 
National Aeronautics and Space 
Administration Research Centre at 
Langley Field VA has made extensive 
tests on the design for a "Mercury" 
capsule intended for outer space.

Prototypes have been tested for lift, 
drag and static stability using a specially 
developed wind tunnel, to evolve the 
best shape for an orbital vehicle.

In the case of an abortive launching, a 
rocket on top of the capsule will be fired 
to ensure elevation to a safe altitude so 
that it can return to earth by means of 
parachutes for recovery and the safety of 
its occupants and contents.

Further experiments have been

conducted to observe water landing 
conditions if those should be 
encountered.

The capsule, with its protective 
covering against heat and radiation, will 
carry a variety of instruments, 
communications equipment, pressurised 
living quarters and survival equipment. 
Hovercraft debut: Britain's fantastic "sea 
saucer," the forerunner of giant flying 
ships which will revolutionise ocean 
travel by skimming at high speed a few 
feet above the waves, is nearly ready for 
flight.

The prototype, a gleaming 25ft oval of 
polished aluminium, will have its first 
hovering tests next month.

If all goes well it will be launched on 
Southampton Water early in June, 
according to the "Daily Mail."

The giant flying-ship — officially called a 
Hovercraft — is being developed by 
Saunders Roe, under a contract from a 
new firm set up to exploit the invention.

The firm, Hovercraft Development 
Company Limited, and Saunders Roe are 
being backed by the National Research 
Development Corporation.

One of the first uses of the Hovercraft 
might be as a car ferry.
Valves fight on: A revolutionary 
development in electron valve design, 
hailed as one of the most significant 
advances in valve history, was 
announced recently by the Radio 
Corporation of America.

"Development of the new design 
represents a major breakthrough in tube 
size, performance, power drain, and 
reliability," said D. Y. Smith, vice- 
president and general manager, RCA 
Electron Tube Division. "It opens the way 
to mass production of high performance, 
thimble-size valves having improved 
ruggedness, reliability and efficiency."

Called "Nuvistors," the valves could 
lead to new electronic developments in 
such instruments as television sets, 
communications receivers, and 
computers, as well as more compact 
and efficient electronic equipment for 
defence and industry.
Press-button telephone: Dialling a 
telephone number may soon be old 
fashioned in the US ... instead you'll 
simply press buttons! Apart from being 
faster than dialling the new system will 
result in fewer wrong numbers, the 
telephone companies say. The new-style 
telephone is being tried out in a number 
of towns and cities across the country.
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emcr/ofMfoutiifthisujOfkl
¿oSMK QUESTION TIME.
PENCILS READY. RIGHT NOW., IN THEORY 
IF A QUASAR iS MOVING AWAY FROM US' 
(T SHOULD APPEAR RED,' IF A QUASAR 
IS APPROACHING US (T SHOULD APPEAR, 
BLUE. SOUNDS SIMPLE ENOUGH,^HABUT., 

THESE PHENOMENA DEPEND ON STUFF 
LIKE GENERAL (EINSTEIN TYPE) 
RELATMTX' EXPANDING UNIVERSES/ 
DOPPLERS,- EDWIN HUBBLES- 
AND OTHER STUFF. '

WHArS THE 
QUESTION ?

de ATT 
that-a- 

WAY.

NOW, 
THAT is

WHAT'S THE 
POINT?

in fact; no blue shifted quasars
HAVE YET BEEN FOUND. HANG ON, WE'VE 
JUST RECEIVED SOME MORE THEORY 
FOLKS—ACCORDING ID HOYLE (FRED TYPE), 
WHEN A QUASAR. IS MOVING THROUGH 
SPACE TOWARDS US ITS ENERGY BLOWS 
OUT THE BACK. AS A JET WHICH

eHEFTW JËT

ANYHOW/ HERE'S THE QUESTION; WHAT COLOUR 
WOULD A QUASAR BE IF IT DiDNzT KNOW 
WHETHER. IT WAS COMING- OR GOINS?

WHATS A 
¿Tu ASAR T5

A6tW 
«1ÆST1ON

SEND YOUR ANSWER WITH 
A RETURN,SELF ADDRESSED. 
ENVELOPE 70.'-

'. QUASAR COLOUR COMPETITION, 
ISSO LIGHT YEARS WAY

QUASAR, 30 2 ZB

MAY CROSSWORD
ACROSS

1. Affixed terminal, etc, to 
wire. (7)

5. Electronic communication 
organisation. (7)

9. How charges find their like? 
(9)

10. Minimum points in a 
standing wave. (5)

11. An in-word in terms of 
R.M.S. (4)

12. Famous atomic physicist. (5)
13. SI prefix. (4)
16. Eliminate errors in a 

program. (5)
17. Metal used in a discharge 

lamp. (6)
20. Universal tool. (6)
21. Type of electronic detector.

(5)
25. Computerised betting 

system. (4)
26. Gap jumper! (5)
27. Obviously without charge.

(4)
30. Rectifying device. (5)
31. Said of motor capable of 

operating on DC and AC. (9)
32. Unit of electrical 

conductance. (7)
33. Said of a communication 

channel with one-way 
operation. (7)

DOWN
1. Additive used in some 

magnetic tapes. (6)
2. Feature of coherent 

electromagnetic waves. (2, 
5)

3. Lamp terminal. (4)
4. Said of forced oscillations.

(6)
5. Particle emitted by a 

cathode. (8)
6. Signal path. (4)
7. Element present in certain 

cells. (7)

SOLUTION FOR 
APRIL
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8. State where linked circuits 
have unequal impedances.
(8)

14. Section of a TV receiver. (5)
15. Another section of a TV 

receiver. (5)
18. Thermionic valves having 

five electrodes. (8)
19. Regions of magnetic tape 

incapable of producing a 
signal. (8)

20. Basis of inverter 
transformer. (3, 4)

22. Makes a spray. (7)
23. Woven wires. (6)
24. Type of speaker enclosure.

(6)
28. Fair sort of place to get 

second-hand radios, etc. (4)
29. Significant feature of a CRT. 

(4)
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E A marketplace E A marketplace
FOR SALE

VIDEO COLORIZE: B/castSTD, also Elect test 
Pat. Gen. solid state. Perfect condition, $950 
ea. Phone (08) 381 7419 ah.

SUPER 80 SOFTWARE: Caterpillar, 
Spacewarp, Chess, Renumber and E1 Draw. 
All fully in M/C to suit 16K plus. For detailed in­
formation send SAE to Mastersoft, 6 Beverly 
Court, Heathmont, 3135.

COMPUTER CLINIC PTY LTD: Repairs and 
services small business and personal com­
puter systems, disk drives, printers, etc. 
Bankcard (07) 269 8573, PO Box 68, Aspley, 
4034.

SUPER-80: Fast cassette system up to 4000 
Baud, very reliable. Compatible with existing 
tape system, 3MHz speed-up and all software. 
Load BASIC in 25 secs. $25 inc P&P. For 
details send SAE to MDS, Box 239, Bexley, 
2207.

BACK ISSUES: Electronics Australia. 1967-8, 
1974-6. 1978-83. No year complete. Phone 
(03) 534 7104 for list and make an offer.

SUPER 80 USERS: Software available on tapes 
from $8. Write for info. Also available, Super 
80 expansion kit. Features sound generator, 
I/O port, 2 paddles or analog joystick port, 
Centronics interface, Atari joystick port. Com­
plete kit plus postage, $45. Send cheque, etc 
to Matrix Software, PO Box 291, Kensington, 
2033.

AGRO DATA CONTROLLERS
TELEPHONE (075) 62 2329

FOR SYSTEM 80 & TRS 80 
MODEL I COMPUTERS

KITS DISK CONTROLLER $119 
DOUBLE DENSITY $130 

FULL EXPANSION UNIT WITH 
DOUBLE DENSITY $550

VINTAGE RADIO KITS: The "Unidne” 1920s 
one valve vintage radio kit (see EA, Nov 83) 
2nd version now available. Also the ‘‘Reinartz 
2" — a two valve short wave set with plug in 
spiderweb coils. And the “Variometer” crystal 
set. These sets are beautifully presented with 
real polished wood, brass and bakelite and 
really recapture the era. Valves and other parts 
also available. For details and prices write to — 
Technicraft 338, Katoomba St, Katoomba, 
NSW 2780. Ph (047) 82 3418.

SUPER 80: Disassembler, $9.00. R. Vowels, 
93 Park Drive, Parkville, Vic 3052. Ph (03) 
347 6326.

SPECTRUM ANALYSERS: Solid State 500 
MHz, $1250, 100 MHz, $1850. Perfect con­
dition. Ph (08) 381 7419 AH.

ADIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter applica­
tions. For data and price list send 105 x 220 
SASE to: R.J. & U.S. Imports, PO Box 157, 
Mortdale, NSW 2223.

SPECTRUM SOFTWARE: UK and Aust. 
Bargain prices. Also custom programming ser­
vice. Send SAE for details. Softpac Enter­
prises, 109 Kennedy St, South Hedland, WA 
6722.

WANTED
ACCESS TO TRANSMITTER: Type AT1 4 (us­
ed by DOC) for BOCP student to practice on. 
Terry Robinson, 21 Russell Ave, Woodend, 
Vic, 3442. Ph (054) 27 1574.

RP $ Radio Pty Ltd
Tel. (02) 587 3491

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 

SELLS EVERY PCB & FRONT PANEL 
published in EA and ETI

651 Forest Road Bexley 2207 
AUSTRALIA

RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE

DISPLAY ADVERTS IN MARKETPLACE 
are available in sizes from a minimum of 
2cm x 1 col rated at $1 & for a col cm.
CLASSIFIED RATES $3.60 for 40 letters 
or part thereof per insertion payable in 
advance. Minimum 80 letters.
CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Wednesday of each month.

TEST EQUIPMENT: For basic electronic 
workshop involved in 2 way radio, TV repair, 
etc. Comprising, oscilliscope(s), sig. gen. 
VHF/UHF, PSU, Sweep Gen, Freq Counter, 
GDO, RF Watt Meter, Spares, etc, etc. Must 
be in good working order. Ideal opportunity for 
person or company to sell the lot in one go. P. 
Burns, c/- PO Box 1265, Cairns 4870.

READER SERVICE
EPROM COPYING SERVICE: Reliable, fast 
and confidential service. All Hex-Code prin­
touts available. Rates (plus postage): 
$1.40/4.00/6.40 for 2/4/8 or 16KB EPROM 
copy. Printouts at half these rates. Single and 
bulk orders welcome. Contact Helmut, Ph 
561 7416 any time.

POSITION VACANT
ELECTRONICS TECHNICIAN: Competent in 
video — TV — Audio — Communication equip­
ment. Office Equipment an advantage. Located 
in Central Territory. Excelent salary. Contact 
manager (089) 62 2707.

Compl ml monitor, 21 functions 6 disk 
functions, incl special search, XL graphics, 
Rev “B" op sys, 11 extra screen modes, 
uses no extra mem one solderpoint 
400/800 RR $89 = XL version switches 
XL/old OS + monitor RR $99.90

PO Box 507, Beenleigh 4207, 
or Ph (07) 209 7891.

Numbers
THE CONTENTS:
Audio, Video Projects
Video Amplifier for Computers and VCRs; Video Enhancer; Vocal 
Canceller; Stereo Simulator for Tuners and VCRs; Guitar Booster for 
Stereo Amplifiers.

Automotive Projects
Transistor-Assisted Ignition System; Breath Tester Checks Blood 
Alcohol Level; Low Fuel Warning Indicator; Speed Sentry for Cars; 
Audible Turn Signal Indicator.

Mains Power Control Projects
Musicolour; Photographic Timer; Driveway Sentry; Touch-Lamp 
Dimmer.
Power Supplies & Test Equipment
Battery Saver for Personal Portables; Dual Tracking ± 22V Power 
Supply; 3'/z-Digit LCD Capacitance Meter; In-Circuit Transistor 
Tester.
Miscellaneous
Nail Finder; Portable 3 ’/a-Digit Heart Rate Monitor. 10 Year EA Project 
Index

Available from: Electronics Australia, 57 Regent Street, Chippendale, Sydney 2008. PRICE $4.50, OR by Mail Order: 
Send Money Order or Cheque to Electronics Australia, PO Box 163, Chippendale, NSW 2008. PRICE $5.40.
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BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION
136 VICTORIA

ELE
* FM WIRELESS MICROPHONES ★
Electret Condenser • 88-108MHz • Top Quality • No Cable

-=—$46MODEL 75 '^'*^^®^1ODEL 78

Si1“ * .F,eld s,reng,h * MINI TIE TACK50V/M at 15 metres Separate Pocket Transmitter •OOK P-P NSW $2.50 Omni-directional • Field strength9UU Interstate $3.50 |ess than 50V/M at 15 metres.

* MONEY SAVER SPECIALS A-
TOP GRADE ELECTROLYTICS

8000MF 75V DCW 3300/zF 75V DCW 5600MF 40V

2 FOR $9.75 2 FOR $6.50 2 FOR $6.95
10,000MF 40V 2200MF 63V 2200/xF 35V

2 FOR $8.50 2 FOR $3.95 RB 4 FOR $3.25
4700MF 16V 4700^F 35V 1000MF 40V

AX 4 FOR $5.50 AX 4 FOR $7.90 AX 4 FOR $3.60
P-P NSW: $2.50 INTERSTATE: $3.50

ETONE SPEAKER SPE(Ä GENUINE FACTORY PRICES-A. Rugged top quality Aust made brand new bargains — all wit

Model Size Cone Type V/Coil Reson Hz Freq
4310 38cm Straight surround 8 or 15 Ohms 45 40-60
4510 38cm Straight surround 8 or 15 Ohms 45 40-60
4350 38cm Hi-Fi 8 or 15 Ohms 30 30-40
Pack — Postage add for one 25/30cm model NSW $3.50. Interstate $5. 
Interstate $7. For one 38cm model NSW $4.00. Interstate $6.00. For two 38cn

EX-PMG PUBLIC 
TELEPHONE

10 CENT COIN BRAND NEW
OPERATED

IN CARTONS

• EX-COMPUTER 
¡KEEP IT COOL! 4" Sq.

EXCELLENT 1
Amps • Power

CIRCUIT y- *
DIAGRAM f WT 15KG $7.9
INCL ■ E& JH KEYS TO

A * ' iP lock

K/ ■■ CYLINDER
* INCL

(SDMTHINS REHER #
ON NOTHIN) ® makes GREAT 

«S WALL/FLOOR

REGULATORS
7812. + 12V 1A
7805 + 5V. 7905 - 5V 1A W
10 MIXED $6. P.P. $1.50 \\

H SAFE

AE7 Ril P-P NSW $6.50^*1 f "UU QLD 510-50, SA/TAS $12.50VU f NT/WA $17.50

HI-POWER BRIDGE RECTIFIER 
400 PIV 35 AMP

P-P 75c

DOUBLE SPACED
‘'ST— VARIABLE CAPACITORS 

v,‘ ’“EAL F0B TRANSMITTERS, aerial toning, etc.DALL DtAnlNuo.

1-GANG10-50 PF---------------- 2-GANG 10-25 PF , . a „
10-70 PF 10-70 PF 3-GANG10-25 PF

48x35x3Omm 48 x 35 x 55mm 48x35x8Omm
CR.50 p-p nsw $1. 07.50 CIO.50VW INTERSTATE $2. 9^ f V>£

A RD. MARRICKVILLE. NSW 2204
PHONE 51 3845

ECTRONICS
PROUD TO BE 
AUSTRALIAN

CENTRE
A 50 WATT RMS SPEAKERS 

^Rb FOR $39.95 PAIR OR S22.50 EA. WB .
\ B ETONE FACTORY SCOOP.

3Ocm 8 Ohm Hi-Fi Woofer. Rugged Top Quality 
with Warranty. Foam Surround. 3.5cm V.C. Hefty- Ferrite Magnet. 

Freq. Response. 35-4500 Hz.
P P NSW for one, S3.50. Interstate, 65.00. P-P NSW for two, $5.00. Interstate $7 00

LOW PROFILE FERGUSON S“
TRAN^FnRMFRk Vi,?1 flHIldl UlUflClld40VAO-9V.3A 

12V.7.5VA • 24V. 20VA • 10-0-10V • 40VA.
wi $5.50 $6.95 $1 2.50 $12.50 

INPUT 240V AC 50 HZ. P-P NSW $2 INTERSTATE $3.50

Z i MAGNAVOX 6W HI-FI WOOFER
8 ohm 20 watt* Freq respon 50-6500Hz Reson 

Bb vX. 45Hz. Rolled foam surround • High complianceIijM M|, M suspension • Barium ferrite magnet • Excellent
linearity at high power (ideal mid-range in systems 
to 65wrms).

ir fir C14 0CEACH
AWf 3 P-P NSW $2.75Jy ■ w INTERSTATE $4.50

(Normal factory price in 100 lots $18 each).

6 DIGIT Ä 
COUNTER^x^
40mm x 35mm x Jr

70mm

6VDC CQ.95
250 MA VU

P-P 75c

DIALS
th factory warranty

Hz Watts Rms Price Ea or 2 for

000 60 $74.00 or $141.00
000 100 $94.00 or $179.00
000 120 $74.00 or $141.00
For two 25/30cm models NSW $5.
m models NSW $7. Interstate $8.50.

t FAN MOTORS •
11 5V 50/60 HZ
WORKING ORDER GUARANTEED 
r Supplies • Electronic Equipment will 
>re efficiently • Imp protected •

IK P.P. NSW $2.50r*» tA INTERSTATE $3.50

2SD200 = BU205 
TRANSISTOR

NPN VCBO VCE0 7OOV
1 5OOV •

' »25 AMPS

4 FOR $3.75 P-P 75c

MJE 3Ù55
Al QUALITY 

TRANSISTORS 2N3055
IO FOR $6. P-P $1.50

TRANSISTORS 
10 $9,

MJE 2955 
M TRANSISTORS

DIODE IN 4004. 50 FOR S2.50
P-P 80c .^.10,<»$12HIGH GRADE çV

PilTTFR ANH POWER■ u i i Ln mhu R
BRUMFIELD Ot 
"EpT$3.50

TRANSISTORS L/P 
140V 20AMP ”

MJ 15003 NPN 
aw MJ 15004 PNP 'My 
V 1.90 PAIR P-P$1

KU series • 240 VAC 50Hz 
operation • 3 sets of 240V 10 amp 
change over contacts • perspex 
cover and mounting base included • 
size 50mm x 37mm x 35mm • ex­
computer • as new condition. At less 
than Vs of the normal price.

TRANSMITTING 
TRANSISTOR

2N3927. NPN. 175MHZ.
TO-60 OQ 12W. GOLD PLATED.

2 FOR 4/0.50 P-P $1.50
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EA Magazine Holders
to* *

The binders and magazine holders are available 
over the counter from Electronics Australia. 57

Prices including 
postage are:

ADVERTISING INDEX

Regent Street. Sydney. NSW — Price $5.10 
binders. $4.50 holders.

Holders: $5.50 NSW; $5.60 other states: or six for $29.00 
NSW; $31.50 other states, $A33.00 NZ.

Mail orders should be sent to Electronics 
Australia. PO Box 163. Chippendale. NSW 2008.

Binders: $7.00 NSW; $8.50 other states: or six for $33.00 
NSW; $36.00 other states, $A37.00 NZ.

EA PC BOARDS AND FRONT PANELS
Some readers have problems obtaining PC boards and front panels for projects. Many of 
our advertisers sell these items and their advertisements should be checked in the first 
instance. Failing that, below is a list of firms which produce or sell PC boards and front 
panels.

NSW
Jaycar Electronics 
117 York Street, 
Sydney 2000.
Telephone 264 6688, 
267 1614.
Cnr. Carlingford & Pennant 
Hills Road, 
Carlingford 2118. 
Telephone 872 4444. 
115-117 Parramatta Road, 
Concord, 2137.
Telephone 570 7000. 
121 Forest Road, 
Hurstville 2220.
Telephone 570 7000.

Radio Despatch Service, 
869 George Street, 
Sydney 2000.
Telephone 211 0816.

RCS Radio Pty Ltd, 
651 Forest Road, 
Bexley, NSW 2207. 
Telephone 587 3491.

Acetronics Printed
Circuit Boards, 

112 Robertson Road, 
Bass Hill, 2197.
Telephone 645 1241
WA
Altronics,
105 Stirling Street, 
Perth 6000.
Telephone 328 1599.
Jemal Products,
5 Forge Street, 
Kewdale, 6105 
Telephone (09) 451 8726.

N.Z.
Marday Services, 
PO Box 19 189, 
Avondale, Auckland.
Mini Tech Manufacturing 

Co Ltd,
PO Box 9194, 
Newmarket.
Printed Circuits Limited, 
PO Box 4248, 
Christchurch.

VIC.
Rod Irving Electronics, 
425 High Street, 
Northcote, 3070.
Telephone 489 8131.

48 A'Beckett Street, 
Melbourne 3001. 
Telephone 347 7917 
347 9251.

Kalextronics,
101 Burgundy Street, 
Heidelberg 3084. 
Telephone 743 1011.

Shop 11,
Regional Shopping Centre, 
Melton 3338.
Telephone 743 1011.

Sunbury Printed Circuits, 
Lot 14, Factory 3, 
MacDougal Road, 
Sunbury 3429.
Telephone 744 2714.

ADVERTISER PAGE
Altronics 20,21,58,59,102,103, 

120, 121
Applied Technology 38,39
Avtek 52
Agro Data Controllers 134
Ace Radio 135
Birkenhead Electronics 55
Benelec 69
Chapman L. E. 131
Cashmore Enterprises 101
Connect Electronics 107
Dept of Defence 50,51,88,89
Emtronics 18
Eagle Electronics 27
Emona Enterprises 130
Elmeasco IFC
Fairchild Aust 9
Ferguson T ransformers 7 7
Rod Irving Electronics 28, 29, 42, 64

65, 113, 126, 127
Jaycar 4, 5, 44, 45, 62,

78, 79, 108, 109
Kitronics 67
Ozi Soft 18
David Reid Electronics 17
Radio Despatch 97
RCS Radio 134
Dick Smith Electronics 10, 11, 12,

13, 34 70, 71, 94, 95, 98,
114, 115

Sheridan Electronics 33
Sanyo 85, IBC
Stotts 111
Scientific Devices 125
Teac OBC
Union Carbide 125

SUBSCRIPTION SERVICE
ELECTROniCS

Hustralio
Subscription Rates 

$29.00 per year 
within Australia 
$31.00 per year 
elsewhere

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance to Electronics Australia Subscription 
Dept. John Fairfax & Sons Ltd. GPO Box 506. Sydney 2001. Subscription will start with first available 
issue.

Name............................................................   |

Address......................................................................................................................................................... I
Postcode....................................Enclosed is...................................for.....................................years I

AN INTRODUCTION TO

DIGITAL 
ELECTRONICS

Electronic equipment now plays an 
important role in almost every field of 
human endeavour. And every day, 
more and more electronic equipment 
is "going digital”. Even professional 
engineers and technicians find it hard 
to keep pace. In order to understand 
new developments, you need a good 
grounding in basic digital concepts, 
and An Introduction to Digital 
Electronics can give you that 
grounding. Tens of thousands of 
people — engineers, technicians, 
students and hobbyists — have used 
the previous editions of this book to 
find out what the digital revolution is 
all about. The fourth edition has been 
updated and expanded, to make it of 
even greater value.
Available from "Electronics Australia”, 57 
Regent St, Sydney PRICE $4.50 OR by mail 
order from “Electronics Australia", PO Box 
163, Chippendale, 2008. PRICE $5.20.
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The audio giant scores 
10 out of 10.

System 330Hi-Fi Component 
System

6

9

A full 35 watts RMS/channel 
power, drives the system’s 
stereo units, delivering life­
like sound through 3-way 
speakers.
Servo-controlled motor with 
belt drive assures constant, 
accurate speed. Cue control 
on turntable gently lowers 
tonearm into groove, 
preventing possible damage 
to the record or the stylus. 
Built-in 5-band graphic 
equalizer enables you to 
custom contour the system’s 
sound at 5 critical points 
along the audio spectrum by 
as much as lOdB.
A/B speaker switching 
enables you to connect two 
sets of speakers to your 
system and listen to them 
separately or together.
The tuner with its 3-segment 
LED signal strength indicator 
lets you know when you’re 
receiving a weak or distant 
station.

8

Two 5-segment LED VU 
meters on the cassette deck 
provide precise, easy-to-read 
record levels and help to 
prevent distortion.
Dolby* noise reduction 
circuit minimises distracting 
tape hiss and allows you to 
record and playback crisp, 
clean sound.
3-way, 3 speaker systems 
each containing 25cm 
woofer, 10cm midrange and 
a 2.5cm dome tweeter.
Audio component rack with 
attractive wood-grain finish 
includes record storage 
facility. Castors for easy 
mobility, glass door and 
hinged glass turntable dust 
cover.

W
The tenth feature is the price and 
Sanyo has taken care of that too, but 
that's life.

* Dolby is a registered trademark of Dolby Laboratories.

©SANYO
7225



WHY DID WE CALL IT THE Z SERIES?
Because nothing can follow rf.

The TEAC Z Series. Three cassette decks that are all
the cassette deck anyone will ever need. Designed and built to provide absolutely the finest In 

cassette reproduction quality. In precision of performance. And in operational versatility. The transport and electronics 
are the pinnacle of TEAC technology, drawing on our know-how In producing superior open reel decks

and professional equipment. Operational sophistication is unmatched. Any function worth having on a cassette deck is on the Z-7OOO. 
And the Z-6OOO and Z-5OOO are almost as impressive. In fact, you can tell just by looking that these 

decks are in a class by themselves. Bigger. Heavier. Without extraneous frills. Built for solid, stable, 
permanent excellence. The Z Series. Cassette deck performance from A to Z.

> Direct-drive capstan 
motor

•3-head system

»dbx end Dolby 8-C 
noise reduction

• Manual recording 
bias, level end EQ 
cdllbrdtion system

• Hedvy duty dlecust 
chassis

• Electroloaa head 
loading system

• 3 direct-drive DC 
motors

• Direct-coupled 
playback EQ 

amplifier

• 3-heaa system

dbx-and Ddlby B-C 
noise reduction

• dbx disc position

• Manual recoraing 
bias, level and EQ 
Cdllbrdtion system

• 3 direct-drive DC 
maters

• 3-heod system 

dbx and Dolby B-C 
noise reduction

• dbx disc position 

Automotlc recording 
blds, level end EQ 
calibration system

• Tape calibration 
memory

• Block Repeat

T TEAC

■

Dual-capstan closea- 
loop transport system

Real time tape 
counter

Automatic tape 
select

30-segment FL peak 
level meters

Memory repeat/ 
play/stop

CPS (Computomatlc 
Program Search)

TEAC
Where Art and Technology Meet

TEAC Australia gty., Ltd.: 115 Whiteman Street South Melbourne, Victoria 3205 Phone: 699—6000

7

TEAC |

TEACI zmoo

Direct-coupled 
pldybdck EQ 
amplifier

Reel-time tppe 
counter

Memory repeat/ 
play/stop

CPS (Computomatlc 
Program Search)

Rec mute with auto 
spacer

Standard remote 
control unit

it i ill i inn i il in i 
Tlllllllll llllllll I

■llllllllllllllllll
-lllllllllllillllill

Dual-capstan —~
closea-loop transport.- 
system

Real-time tape 
counter

Automatic tape 
select

Search To Cue.
Search To Zero, 
Search To Recora

Spot Erase System

CPS (Computomatlc 
Program Search)


	FOR QUALITY, PERFORMANCE & VALUE, AARON MUST BE YOUR FIRST ’SCOPE CHOICE (and for after sales service too!)

	bonhcard

	On the cover

	SOLDERING IRON

	TEMPERATURE METER

	NORMALLY $29.95





	uniden

	ONLY $8.95

	$72.50

	40% - MAY ONLY

	TRANSFORMER


	$45.00	

	Jaycar


	NewsHighlights

	Implantable defibrillator increases the odds for heart patients

	New kit supplier

	Austpac adapted for Videotex

	Jones criticises “avoidance syndrome”

	Red faces department

	UHF Tuner cancelled


	New electronics labs for Sydney Tech.

	MAIL ORDÈR MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER


	ACTIVE

	ELECTRONICS

	4 KING STREET SANDRINGHAM VICTORIA 3191 PH (03)5612103

	RDER

	MAIL ORDER

	MAIL ORDER

	Dick Smith Wizzard at cost!

	, , „ FlUX ^Remover

	ArlecSupertool

	Í39’5


	LED'S, LED'S

	Premium Quality!

	Infra red beam relay

	Multi-purpose stand

	$0050 oniyat






	$99

	Digital LCD Multimeter BARGAIN!!!

	It's Alarming!

	Hom Speaker

	Fire Bell

	Window Foil

	ONLY $05



	DICK SMITH ELECTRONICS

	BULK PACKS

	Prototype Boards

	Electronic Buzzer

	ONLY $4 $5

	Printed

	Strip boards


	$4250

	DICK SMITH ELECTRONICS



	Sydney’s traffic

	by PHILIP WATSON

	Early systems


	light system

	Co-ordinated systems

	Computer control

	Failure modes

	SINCLAIR SPECTRUM HOME COMPUTER

	$99.00

	Emanfl electronics

	Computer graphics


	QUALITY ALTRONICS P^®DUCTS _

	X

	a o> œ

	ALCOHOL

	ONLY $125

	$16.95

	• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 999<

	SOLDER SUCKERS

	TO CP/M 2.2



	Cat Computer

	Apple compatible plus extensive graphics

	by PETER VERNON

	Features of the CAT


	Cat Computer

	Basic statements and functions

	Software and expansion

	In conclusion

	APPLE POWER !

	$89

	ALL PRICES INCLUDE SALES TAX

	Eagle Electronics Computer Centre 83 Princes Hwy., St.Peters, (cnr.Short St.)

	HI bonHcard

	MAIL ORDER

	MAILORDER

	MAILORDER

	MAIL ORDER

	MAIL ORDER

	MAILORDER



	ROD IRVING ELECTRONICS


	“BIG BOARD II”

	NEW SINGLE BOARD PRODUCTS AND PRICING

	THE 6809 “UNIBOARD”™


	SINGLE BOARD COMPUTER KIT

	Receiver/monitors

	A novel portable

	8mm video cassettes



	MAY DAY MAY DAY

	Prices Head for Crash Landing!!

	$2.28 each 10 for $20.00


	$288 each

	$8.00 lOup I

	• nowH W W>WH ONt/Sf 	.$100 '


	Micro Switches 1100 metre rolls of at Micro Prices! £ Speaker Cable

	75« each ¿ggj

	$000



	2

	70« each, 10 for $8M

	10 for $1 100 for $9

	$250

	1-finite Meter

	prices Slashed

	only

	$goo

	$2.00


	1 each, $1.50 lOup

	nr


	$10 per 100


	Fluke 73

	Sheridan price

	SHERIDAN ELECTRON!

	DON’T BUY JUST AN ENHANCER!

	The DICK SMITH




	129’5

	It’s got everything!

	Top quality, Polaroid

	Video



	«SS I

	DICK SMITH ELECTRONICS 0

	See page 98 for full address details.

	An 8mm audio format?




	Shure V-15

	Type V-MR

	photo cartridge

	NEW KITS FOR THIS MONTH

	$29

	MODULE	$63.50


	$28

	$47.50

	$84.00

	$59.95


	NEW


	NEW

	FLOPPY DISK

	STORAGE CASE

	NEW!

	ONLY $5.95


	$29.95

	60 C 55c



	Jaycar

	Keep thieves at bay: install our new

	Ten commandments

	Inputs and options

	Easy operation

	How it works

	$329.00

	COMING SOON MINI MODEM


	$189.00

	SCOOP PURCHASE

	¡DC DIP PLUGS

	ill bonHcord

	Delayed entry timer

	Delayed entry switch



	Specifications: 
	Delayed exit timer


	FT-5OOO Dot Matrix Printer


	$499.50

	VIDEO AMPLIFIERS

	VIDEO ENHANCER

	TRANSISTOR ASSISTED IGNITION WITH DWELL EXTENSION

	SINGLE OUTPUT

	TMC COMPUTER YOU HAVE BEEN WRITING FOR HAS FINALLY AAAIVED THE MOST


	BIRPiEnHERD ELECTRCOES

	Power supply

	Construction

	PARTS

	Testing


	• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008-9991

	DICK SMITH

	BANKCARD HOLDERS - PHONE ALTRONICS TOLL FREE 008-999-007 FOR NEXT DAY JETSER

	QUALITY SOFTWARE FOR YOUR MICROBEE® FROM MYTEK COMPUTING

	only $49-50

	X


	BONUS OFFER

	MASSIVE SAVINGS

	C20 DATA CASSETTES

	$1.50

	$1.25

	MICROBEE® LICHT PEN

	FAX-DECODER

	co

	Op amp circuit




	$29

	PARTS LIST

	Construction



	JAYCAR No. 1 FOR BURGLAR ALARMS & ACCESSORIES

	$129.50

		only $49.95


	$75.00

	Javcar

	I $29.50



	Stress Monitor

	VIDEO & AUDIO ACCESSORIES, TAPES, DEMAGNETISERS, MICROPHONES

	VIDEO ENHANCER

	VIDEO STABILIZER

	VIDEO HEAD CLEANERS

	ELECTRONIC CASSETTE DEMAGNETISER

	$14.95


	WIRELESS MICROPHONE

	DM-18 STOP/START CASSETTE MICROPHONE

	$5.95

	$4.95

	$6.95





	The Serviceman

	What to do

	Now the bad news

	ALL PRICES INCLUDE | TAX, POST & PACKING |

	KITRONICS

	No easy solution

	EA Effects Unit


	Plug into ‘Eveready’rechargea bles.

	Circuit & Design Ideas

	Tone generator for Super-80 computer

	$15

	Fluid level detector

	Simple car navigation aid

	by JEFF SKEEN

	Using the bridge

	Residual capacitance

	Measurements at other frequencies

	External bias

	Inductance measurement

	Low Q inductors

	High Q inductors

	Inductor bias

	AC resistance

	DC resistance





	JAYCAR-YOUR No SOURCE FOR "

	CONTACTLESS HALL-EFFECT “BREAKER POINTS”

	VCR SOUND PROCESSOR KIT

	uBvn'


	ono©©

	NEW!! ■ DELUXE CAR

	BURGLAR ALARM

	NEW - IGNITION KILLER

	$59.90


	_ MICROBOTS® BACK!

	NEW!!

	FUNCTION GENERATOR WITH DIGITAL READOUT


	$99 *





	OP AMPS

	Explained

	Thermal noise

	Low noise designs

	Shot noise

	Leakage current

	Design precautions

	Low-noise preamplifier PCB design

	Flicker noise


	OP AMPS Explained

	The low noise design

	Suitable transistors

	Stray capacitance

	DIGITAL ELECTRONICS

	E >


	Programmable light controller

	How it works

	Programmable light controller

	The mains control circuitry

	CAT. System All-mode FT-757 GX Transceiver


	399

	1075

	YH-2 Headset Speaker Mic

	MH12A2B External Speaker Mic

	BNC Une Plug

	BNC Panel Socket

	ECONOMY 2 m HAND - HELD FT-230R



	$299

	12V 2.6 Ah Gel Cell

	VHF-UHF All mode TRIBANDER FT726R

	RF Balun Kit

	R.F. Toroid Kit

	YAESU HF/VHF

	Mobile Ant. System

	JUST




	s1299

	Great add-ons too!

	70cm Module

	Satellite Module




	395

	M49

	6m Module:


	295

	DC Power Cable

	$^50

	Universal UHF/VHF Kit


	Ca 0 0 3 $^95

	Deluxe UHF Whip



	' $2450

	For all these and many more Amateur buys


	DICK SMITH ELECTRONICS

	MicroBee Control Program

	îST Matto ©eôpattb Nerbile E,,”M

	WE STOCK A LARGE RANGE OF SEMICONDUCTORS

	TRADING HOURS:

	MON TO FRI 8.30am to 5.30pm

	THURS NIGHT 6.30pm

	SATURDAY 8.30am to 12pm

	CALCULATORS


	CASIO PB700 COMPUTER

	HITACHI 2OMHZ OSCILLOSCOPE

	FERGUSON TRANSFORMERS


	STORE LOCATIONS


	17 Stuart Hwy STUART PARK

	Consider the advantages of shopping by Mail Order:

	$180

	Testing

	PARTS LIST

	$2950

	200 WATTS MUSIC POWER CHASSIS AMP

	PE 256 BELT DRIVE BSR T/TABLE



	Cashmore Enterprises

	356 LIVERPOOL RD, ASHFIELD 2131


	QUALITY ALTRONICS PRODUCTS

	HALF PRICE Z80 A

	VIDEO ENHANCER

	$35.00

	STEREO SYNTHESIZER FOR VCR'S AND TUNERS


	ANYWHERE 12-240V POWER

	VIDEO AMPLIFIER

	SINGLE OUTPUT

	$14.95

	BANKCARD HOLDERS - PHONE ALTRONICS TOLL FREE 008-999-007 FOR NEXT DAY JETSERVIC

	BANKCARD HOLDERS - PHONE ALTRONICS TOLL FREE 008-999-007 FOR NEXT DAY JETSERVI


	Tiny VHF transceiver from Benelec

	Philips has thermistors

	Cabinet Industries to introduce new loudspeaker systems

	Imark releases new antenna for amateurs



	New Products

	Telelift takes the strain for TV servicemen

	Stand alone Trackball from Disc Instruments

	12V rechargeable gel battery

	Logic analysers have built-in display

	PRINTER and TERMINAL

	CABLES

	CONNECTORS


	SOCKETS and CABLES

	ARBITER ELECTRONICS

	QUARTZ CRYSTAL CLOCK MOVEMENT

	RADAR DETECTOR


	ONLY $39.95 "o"’u,k"

	ONLY $49.50

	(CONCORD STORE ONLY)

	BLOOD-PRESSURE MEASURING MACHINE

	HEART RATE MONITOR

	KAISE DIGITAL MULTIMETER SK6100




	°“	$59.95

	All about

	Satellite TV

	Introduction to Satellite TV

	Laser technology

	Op Amps praised — but with a gripe

	Compact digital discs

	SPECIFICATIONS



	‘THE PRINTER PEOPLE’ SPECIALS

	CP-80/1, 80-COLUMN

	IMPACT PRINTER






	ONIY

	More powerful than an expanded Apple lie plus compatibility-for less than half the cost!

	DICK SMITH

	See page 98 for full address details.

	REVIEWS OF RECENT


	Records & Tapes

	CLASSICAL • POPULAR • SPECIAL INTEREST

	JAZZ ON CD

	TOP GOSPEL SONGS

	• PHONE YOUR ORDER — ALTRONICS TOLL FREE

	MINI BUZZER 1.5-5V DC



	QUALITY ALTRONICS PRODUCTS

	NEW HITACHI F SERIES

	SQUARE SCREEN DUAL BEAM CRO

	HEATSINK COMPOUND

	55062 ' $1.95 ioup . $1.75

	VERO TYPE STRIP BOARD



	$699.00

	SEIMENS 5mm RED LEDS


	DC PLUG PACKS

	ON FULLY APPROVED PLUG PACKS

	HOW S THIS! CENTRONICS PLUGS

	$12.00

	$12.50


	$14.95

	Cabinet and keyboard for homebrew computers

	IBM to offer Unix for PC

	Koala TouchTablet simplifies graphics input

	Low cost MicroBee EPROM expander


	Micronews

	Computer Aided Design software for micros

	G-Pascal for the

	Commodore 64

	Imagineering special offer to training seminars

	Interface problems solved

	MODEL 175 AUTORANGING BENCH/PORTABLE DMM

	KEITHLEY INSTRUMENTS

	Cruise control for cars

	Heat controllers

	Yamaha CD-X1 compact disc players

	Function Generator enhancement

	$9.50 ETIMAY 83

	$29.00

	$13


	$17.50



	Information centre

	Notes & Errata

	OSCILLOSCOPES From Japan

	MO-1251

	$525


	□ KIKUSUI

	EMONA INSTRUMENTS (NSW) RADIO PARTS GROUP (VIC.)

	122 Pin ROAD, NTH CURL CURL MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. TELEPHONE 93-1848.

	CLOCK MODULES NATIONAL

	May, 1934

	May, 1959



	emcr/ofMfoutiifthisujOfkl

	¿oSMK QUESTION TIME.


	E A marketplace E A marketplace

	FOR SALE

	AGRO DATA CONTROLLERS

	WANTED


	RP $ Radio Pty Ltd

	READER SERVICE

	POSITION VACANT


	Numbers

	BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION


	EA Magazine Holders


	The audio giant scores 10 out of 10.

	System 330Hi-Fi Component System



	©SANYO

	WHY DID WE CALL IT THE Z SERIES?

	Because nothing can follow rf.




